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A “BLUE RIBBON” PRODUCT 


THEY CALL EM JEEPS 


BECAUSE THEY’RE SMALL, BUT POWERFUL, AND GO ANYWHERE 


For a small, tough, hard-working turbine that will go. 
anywhere and do all you expect of it... get a Coppus 
“Blue Ribbon” Steam Turbine. 


Coppus Steam Turbines come in six frame sizes from 
150 HP down to fractional—so you can match more 
closely your job requirements. Each smaller size is 
priced correspondingly less, so by selecting “horse- 
power” instead of “elephant power” you save on in- 
vestment and installation cost. 


Many well-known manufacturers install Coppus “ Blue 
Ribbon” Steam Turbines on original equipment. They 
know Coppus quality will protect the reputation of their 
own products. The Coppus Turbine is also being used 


Write for Bulletin 135-9. Coppus Engineering 
Corporation, 210 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” Products in SWEET’S, CHEMICAL 
ENGINEERING CATALOG, REFINERY CATALOG. 


on many U.S. Destroyer Escorts, all Casablanca class 
aircraft carriers and 90% of all Landing Ship Docks. 


Like all Coppus “Blue Ribbon” products (blowers, 
ventilators, gas burners, etc.), the Coppus Steam Tur- 
bine is a precision-made product, with accuracy con- 
trolled by Johansson size blocks. Every turbine is 
dynamometer-tested before shipment. 


More than 85% of all orders since 1937 have been re- 
peat orders. 
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ON THE COVER 


UST north of Governors Island, in New 

York Harbor, an island has been formed 
in water almost 50 feet deep by depositing 
clay and sand. Directly under it, at a depth 
of 135 feet, motorists will pass through the 
twin tubes of the Brooklyn-Battery Tunnel 
sometime in 1949. Fresh air will be blown 
in and vitiated air withdrawn through three 
ventilation buildings, one of which will be on 
this tiny island. Our cover picture shows 
basal members of a steel caisson, approxi- 
mately 111 feet long and 51 feet wide, that is 
being sunk there 77 feet to bedrock. Its in- 
terior is divided into three compartments 
through which the material is dredged. The 
spaces between and around the oper wells 
are filled with concrete. As the caisson de- 
scends, by its own weight, new sections are 
added at the top. After it has been seated 
and sealed in bedrock, shaft sinking in the 
rock beneath it will continue to make con- 
nections with the tubes. The octagonal 
building to be erected on top of the caisson 
will contain twelve blowers and twelve ex- 
haust fans. This phase of the tunnel project 
is being executed by the Grow Construction 
Company. 


IN THIS ISSUE 


UMEROUS improvements are being 

made by the Chesapeake & Ohio Rail- 
way to permit faster and safer operation of 
both passenger and freight trains. As one 
step in this program, it has driven the 2430- 
foot Fort Spring Tunnel to straighten a sec- 
tion of its roadbed and to shorten it by 3600 
feet. Our first article describes this under- 
taking. 


F ,, Sree conceived centuries ago, 
the covered bridge still survives and 
continues to surprise engineers by its ser- 
viceability and durability. Our article is 
concerned primarily with old Delaware 
River bridges. (Page 240) 


HE concluding installment of the 

Brooklyn-Battery Tunnel article that 
was begun last month describes work at the 
Manhattan end and at the ventilation shaft 
near Governors Island. 


MONTANA IRRIGATION TUNNEL 
WAS FIRST THROUGH DIVIDE 


ROM Guayaquil, Ecuador, Frank 

Trask, Jr., informs us that we erred on 
page 178 of our July issue by stating that 
the Alva B. Adams Tunnel in Colorado is 
the first bore to carry irrigation water 
through the Continental Divide. Although 
few people know it, Mr. Trask reports, a 
similar but much shorter tunnel has been 
in service in western Montana for 40 or 50 
years. Driven entirely by hand, the bore 
carries water from Indian Creek, a tributary 
of the Boulder River, to Peterson Creek in 
Deer Lodge Valley. The flow is from east to 
west, just the reverse of the Alva B. Adams 
Tunnel. According to Mr. Trask, ‘‘a farmer 
just went to work with a miner or two and 
paid for the job.” 
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New Tunnel 
Shortens 
Rail Line 


William §. Powell 


HE EAST portal of the new 
double-track Fort Spring Tunnel 
on the main line of the Chesapeake 

& Ohio Railway is about 18 miles west 
of White Sulphur Springs, W. Va., and 
stands as a symbol of achievement as 
well as a monument to men: to engineers 
with foresight and imagination, to con- 
tractors with common sense and intelli- 
gence, to men who toil and build with 
their hands and who pave the way with 
sweat, and perhaps an occasional tear. 
The portal is ultramodern in design, 
and at first glance resembles the face of 
a modern streamlined building. Its ap- 
pearance, however, is deceptive, for it is 
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not only a structure of architectural 
beauty but also supports a mountain- 
side. In its walls are 2200 cubic yards 
of concrete to retain the ground behind 
it and prevent it from sliding down onto 
the tracks. 

From an engineering standpoint, the 
Fort Spring Tunnel constitutes one of 
the most interesting and outstanding 
construction jobs of its kind undertaken 
in recent years. Work was begun on 
March 26, 1946, and is now nearing 
completion. It is expected that trains 
will be running through it by the first 
of next year. The new project eliminates 
303 degrees of curvature and shortens 


the roadbed by 3600 feet. Further, it 
obviates a 35-mile-per-hour slow ordet 
at this point and is expected to result im 
a saving in operating expenses of $80,000 
annually. 

The construction of the tunnel is @ 
keeping with the policy of the Chesa 
peake & Ohio to straighten all its tracks 
as much as practicable and to prepare 
the roadbed in anticipation of the 
streamlined trains which are now being 
built for the faster passenger service 
that is to be inaugurated soon. The end 
in view is to reduce travel time by ac 
celerating train schedules, and one Way 
of doing this is by eliminating curve. 
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In addition, the management of the 
C & O seeks even greater safety, con- 
Venience, and comfort for its patrons 
than they now enjoy. The Fort Spring 
Tunnel is only one of a number of proj- 
ects underway and under consideration 
today for safer and faster operation of 


passenger trains. However, shortening 
of the roadbed also materially affects 
freight-train schedules, and it is planned 
to speed up this service as well and thus 
make possible faster deliveries of through 
tatload shipments between the East and 
the West. 

The building of the Chesapeake & 
Ohio at the outset was a gigantic task, 
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because two huge mountain ranges had 
to be crossed—the Blue Ridge and the 
Alleghenies. However, the men who 
surveyed and ran the line over and 
through those mountains were experts, 
for even today the railway is noted for 
its easy grades. It was in 1853 that the 
Board of Public Works of the State of 
Virginia granted the Covington & Ohio 
Railroad the right to construct a line 
over the Alleghenies. It was believed, 
and rightly so, that some day railroads 
would supplant canals throughout the 
country as a means of transportation. 

At that time the Ohio River formed 
the western boundary of Virginia, and 
the authorities were anxious to have a 
rail line extended to that point. It was 
also desirable that the road should pass 
through White Sulphur Springs in 
Greenbrier County, for that resort had 


CONSTRUCTION VIEWS AND 
EAST PORTAL 


The concrete structure at the east en- 
trance to the tunnel (center) is more 
than an architectural decoration. It 
contains 2200 cubic yards of concrete 
and is designed to prevent dislodgment 
of the overlying rock. At the top-left, 
a crew is seen setting prefabricated 
steel arch ribs on side posts to support 
the roof. The ribs were brought in on 
trucks and raised by a crane to the 
working platform of a jumbo that trav- 
eled on steel rails. At the lower right 
in the picture is the 26-inch air line for 
ventilating the workings. Details of a 
section of steel supports are illustrated 
at the extreme left. Old quarry opera- 
tions had reduced the rock cover over 
the west entrance and shattered what 
remained to some extent so that steel 
posts with mating arch ribs had be set 
on 1-foot centers to a point some distance 
in from that portal. This picture shows 
where a changeover was made to the 
2-foot spacing that generally prevailed 
throughout the bore. 


PLAN AND SECTION 


The curving dotted lines in the sketch 
at the left indicate the present circuitous 
route over which trains have to slow 
down to 35 miles an hour. The tunnel 
pre: shorten =: ws by 3600 feet 
and permit higher running speeds. 
The drawing below shows a ical 
tunnel section, with 8-inch steel sup- 
ports, 18-inch concrete lining, and rails 
in place. As excavated, the bore had 
a normal width of 39 feet and a height 
of 33 feet. The finished section is 32 
feet wide and 27 feet high in the center 
of the arch. Refuge niches have been 
left in the concrete at 200-foot intervals. 
on both sides for the use of trackmen 
when trains are going through. 
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become so famous that it was necessary 
to provide it with railway passenger and 
freight service. Work on the line was 
suspended during the Civil War, but was 
resumed in 1869 after Collis P. Hunting- 
ton had gained control of the Chesapeake 
& Ohio Railroad Company, organized 
August 13, 1868. A year later, rails were 
laid to White Sulphur Springs, and at 
some points trains were operated over 
temporary tracks before the permanent 
roadbed was carried farther west. 

In 1873 the Chesapeake & Ohio 
finally reached Huntington, then a small 
town that had been incorporated Febru- 
ary 27, 1871, in the new State of West 
Virginia. Since that time it has expand- 
ed and improved its facilities until to- 


day it is one of the country’s outstanding - 


railroads. Its main lines now run from 
Washington and Norfolk through Rich- 
mond, Charlottesville, Clifton Forge, 
White Sulphur, Charleston, and Hunt- 
ington on to Cincinnati, Toledo, and 
Detroit. A branch extends from Ashland 
to Lexington and Louisville, all in 
Kentucky. * 

When the plans for the Fort Spring 
Tunnel were being made, several im- 
portant matters had to be taken into 
consideration. In the first place, the 
rock formation along the tunnel line 
and in the surrounding countryside is of 
the Mississippian period, known geolog- 
ically as Greenbrier Limestone, and the 
entire area has subterranean drainage 
through sinkholes. ‘The whole region is: 
underdrained by a great system of caves 
and caverns. Consequently, the engi- 
neers had to be careful in their selection 


. of tunnel supports. — 
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Formerly, it was the custom to use 
timbers, but since the Fort Spring Tun- 
nel was to be double-tracked, with ample 
clearance for modern equipment, the 
over-all width had to be greater than 
usual. If timber supports had been 
decided upon, the bore would have had 
to be of larger section to insure ample 
clearance, and that would have made the 
job more cumbersome and necessitated 
an increase in yardage excavated as well 
as in the amount of concrete required 
for the lining. 
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DRILL CARRIAGE 


Two views of the 32-ton jumbo from which the drilling was done. Fifteen drifters 
were mounted on and below its three working platforms, which were spaced 
8 feet apart. The inner sections of the two lower platforms were collapsible and, 
when removed, permitted a power shovel or truck to pass through the carriage. 
Railed-in stairways at,the rear provided safe travelways for the drilling crews. 


As a result, the engineers chose a 
modern type of steel support not only 
to lessen tunneling and concreting but 
also to expedite construction. The 
entire footing on both sides of the bore 
was poured before any other concrete 
work was done, and this permitted easy 
movement of the collapsible steel forms 
used in lining the tunnel. They are new 
in design and easily collapsed by releas- 
ing jacks on the bottom. The forms are 
60 feet long, are rigged on the same 
portable jumbo that was used for the 


drilling operations, and are equippej 
with wheels to travel on steel rails, As 
soon as one section is poured, the en 

outfit is moved forward 60 feet and the 

cycle repeated. 

At the time this article was wr; 
lining had just been begun and the engi. 
neers said it would take approximately 
four months to complete the job. Ty 
concrete is discharged from truck mixen 
into a hopper at the foot of a 30-inch by 
60-foot conveyor. This carries the m. 
terial to a reservoir from which it 
pumped through steel pipe lines and § 
inch special rubber hoses at the ends of 
the pipe lines. Lining the tunnel with 
concrete is another example of the rail. 
road’s policy to do everything possibl 
for the safety of the public. 

Drilling was begun on March % 
1946, at the west portal. Fifteen drifte 
drills using 144-inch hollow, round sted 
with detachable bits were mounted 
the jumbo, and seven diesel-powerej 
portable compressors, each with a capac. 
ity of 500 cfm., furnished air at 100 pai, 
to operate them. Wet drilling was em. 
ployed throughout to keep down th 








dust, and water for the entire job wa 
obtained from a well, 140 feet deep, 
drilled near the site. It was pumped 
into tanks placed high enough on a 
hill to-insure water at 100 pounds pres 
sure at the drills. The well also supplied 
the workers with drinking water. 

The tunnel was driven 2280 feet from 
the west portal and 440 feet from th 
east portal, and was holed through o 
March 5, 1947. Heavy ground was en 
countered at the west portal soon after 
excavating was begun, and two fb 
drifts, 10 feet high and 5 feet wide, wer 
driven at grade. After each had been 
advanced a distance of 20 feet a top 
bench was drilled and blasted to increase 
the height to 22 feet. It was then that 
the concrete footing was poured so that 
steel posts could be set to grade. These 
were placed on 12-inch centers in both 
drifts throughout the full 20 feet. Short 
holes, about 1 foot deep, were next drilled 
around the roof line so that enough rock 
could be removed to permit erection of 
the steel posts, one pair at a time. This 
procedure was kept up until all the poss 
were in position and connected by steé 
tie rods and timber separators. It was 
then that the center core of rock Wa 
excavated by benching with Jackhamets 
and the blasted rock was removed from 
the rib drifts by a pan scraper. Blasting 
was done with 40-percent ammonia 
gelatin in 1!4x8-inch cartridges. The 
charges were primed with No. 6 eleettit 
blasting caps detonated by a 50-hole 
blasting machine. 

Before solid rock was struck, about 
100 feet in from the west portal, progres 
had been rather slow because of clay 
seams and clay pockets in the limestoné. 
Once in solid rock, the engineers deci 








to change to the full-face method of 
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blasting and to increase the spacing of 
the steel supports to 2 feet and, later, to 
2\ feet. Until that time the east portal 
had been inaccessible; but, with the com- 

tion of a construction road, work was 
begun there on June 1. 

The formation at the east end changed 
quickly from a solid face of limestone to 
one intermixed with clay seams, but it 
was not bad enough to prohibit the full- 
face method of blasting. Steel supports 
were again placed on 1-foot centers and 
carried up to the heading. In the be- 
ginning, center cut holes along with a 
few relievers were shot first, and next 
trim holes were fired separately with 
lighter charges of explosives. 

Good progress was made, but bad 
places were encountered many times 
during drilling. The underground cav- 
erns and caves characteristic of the re- 
gion made the work hazardous, and the 
contractor had to keep continual watch 
for anything that might hinder opera- 
tions. At one point a cave or cavern ex- 
tended approximately 58 feet along the 
tunnel roof and about 47 feet above it. 
This was packed solid with timber and 
will eventually be sealed with concrete 
to prevent further caving. Excavating, 
however, continued on schedule 

At the west end of the bore the broken 
rock was loaded into 12-cubic-yard dump 
trucks by a 14-yard diesel shovel and 
hauled to a dump, where it was reloaded 
into 2-way side-dump railroad cars of 
20-yard capacity. Rock that was suit- 
able for ballast was transported by 
trains of twelve cars, including a ballast 
spreader, to a nearby crusher, where it 
was reduced and delivered to the rail- 
road. A 34-yard air shovel served at the 
east end. During the drilling and blast- 
ing operations, ventilating air was fur- 
nished by a 25,000-cfm. centrifugal 
blower driven by a 200-hp. motor and 
was carried to the working face by a 26- 
inch-diameter pipe line. 

The jumbo that was used for drilling 





VENTILATING BLOWER 


This 200-hp. machine sent 25,000 cfm. of fresh air into the workings during the 
drilling and blasting operations. The air was delivered through a 26-inch line. 


and blasting and that is now being 
utilized in pouring the concrete lining 
is an interesting piece of machinery. It 
was designed and built on the job by the 
contractor. It is 26 feet in length, over- 
all, 33 feet wide; and 22 feet high, and 
has a movable bench-type platform at 
the top that permits increasing the 
height to 27 feet. It weighs 32 tons 
without equipment and is provided with 
flanged wheels so that it can be rolled 
into and out of Lhe tunnel on rails. 

The carriage has three working plat- 
forms spaced above one another at 8- 
foot intervals. The bottom two are 
collapsible and are raised and lowered 
by cables. The drifter drills with which 
it was equipped were mounted on 
columns at the driving end, and stair- 





SOURCES OF COMPRESSED AIR 


Four of the seven diesel-engine-driven portable compressors that furnished 3500 
cfm. of air at 100 psi. pressure for operating rock drills and allied equipment. 


Ocroser, 1947 


ways with hand rails for safety were 
built at the rear When in use, four drills 
were operated from the tunnel-floor 
level, four each from the first and second 
platforms. and three from the topmost 
one. The crown trim holes were drilled 
from the movable bench platform. 
When the collapsible platforms were 
removed there was plenty of room for 
the power shovel and trucks to pass 


through the jumbo. As soon as the bore- 


has been lined throughout with concrete, 
the muck that has been left to serve as 
a roadway will be excavated down to 
solid rock, the floor will be concreted, 
and the 131-pound rails will be placed 
on short ties embedded in the concrete. 
About 100 men were employed on this 


construction job, and the contractor - 


has handled the work with such care 
that no serious accidents have occurred. 

The Fort Spring Tunnel is in a direct 
line with the New Second Creek Tunnel, 
a recent double-track passageway east 
of it, and with the New Manns Tunnel 
on the west, except for a slight curve 
(see map). The two latter were com- 
pleted by the Chesapeake & Ohio in 
1932 and 1933 to relieve traffic through 
the then existing tunnels. However, 
looking ahead, the railroad had made 
plans for the driving of the Fort Spring 
Tunnel between New Second Creek and 
New Manns tunnels on a grade of 0.34 
percent, or about 4 inches in 100 feet, 
the grade ascending eastward. Its cost 
has been estimated at approximately 
$2,225,000, but the expectations are that 
the shortened roadbed will enable the 
C & O to save on maintenance and up- 
keep, in addition to speeding up both 
freight and passenger trains 
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FINAL DELAWARE RIVER COVERED BRIDGE 


Opened 78 years ago, this structure, called the Columbia 
Bridge, still carries traffic between Columbia, N. J., and 
Portland, Pa. The general view, above, was taken in Au- 
gust of this year from a railroad span upstream. The portal 
of the Pennsylvania end is at the upper-right. The picture 
of the interior, right, shows details of the truss structure 
and its double-arch reinforcing member. The arch was 
strengthened in 1929 following a cyclone that tore off side- 
boards and roofing slate. The sag of the floor can be dis- 
cerned by the white dividing line for traffic which appears 
to be curved instead of straight. New floor boards have 


been laid over the old ones from time to time until the cumu- 
lative thickness is said to be about 514 inches. Old records 
give the following scale of tolls: sheep and swine, two cents; 
cattle, three cents; horse and rider, ten cents; single-horse 
rig, fifteen cents; team and wagon, twenty cents; man, wife, 
and family, 50 cents monthly. Passage has been free since 
1927. Officers are continually on duty to enforce the speed 
and weight laws for vehicles. The bridge was used by 
568,188 motorists last year. In 1903, when the Delaware 
rose 31 feet, the floor boards were under 16 inches of water, 
but the structure sustained little damage. 


Covered Bridges 


HE covered bridge and the covered 
wagon typify a pioneer era in this 


country. The two can be grouped 


to that extent, but little further. The 
lumbering conveyance, with its arched 
top, was conceived in the Conestoga area 
of Pennsylvania to transport gold seekers 
and colonists westward. It served this 
purpose admirably, and continued to 
fill a need on the new frontiers for several 
decades. It not only carried individual 
families and their produce but even en- 
tered briefly the realm of big business in 
the mass freighting of various commodi- 
ties, most spectacular of which was the 
hauling of borax out of Death Valley. 
Gradually, however, it was displaced, 
and with the coming of the automotive 
age virtually vanished from the scene. 
Its period of duty measured roughly 50 
years. 

Contrasted with this, the covered 
bridge goes back at least seven centuries. 
It is, of course, not an American con- 
ception, but it did probably attain its 
greatest use on our shores. Moreover, it 
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is not a rarity today, nor has it yet be- 
come outmoded. Although millions of 
Americans have never seen such a struc- 
ture, plenty of them are still standing. 
Richard S. Allen, of Round Lake, N.Y., 
the leading statistician as to covered 
bridges, has compiled figures showing 
that there are more than 1200 of them in 
service in four states. Ohio leads with 
592, and then come Pennsylvania with 
336, Indiana with 194, and Vermont, 
170. Most surprising of all is the fact 
that they are still being constructed. 

In the cities and on main traveled 
highways, these wooden structures are 
ill fitted for the traffic, but in remote 
areas they are not only useful but also 
the most economical type that can be 
built. In the heavily forested sections of 
California, for instance, they can be and 
are being put up at a saving over steel 
spans because of the cost of hauling in 
the material. In addition to the hundreds 
still in service, numerous old covered 
bridges have been preserved as museum 
pieces. Henry Ford has several of them 


in his Dearborn collection of Americal 
and some states have moved dist 
ones to state parks and set them up@ 
streams where they can be preserved! 
posterity. q 

Covered bridges are found im- 
wooded regions from Norway to Ch 
There is no record of where or whet 
first one was constructed, but som 
very old. The Kapell Bruecke over 
Reuss River in Luzern, Switzerland, W 
built in 1333, and one over the Rhine@ 
Stein-Sackingen dates from 1685. Others 
in Europe are recent, one over the Neck 
ar at Thalhausen having been erected 
in 1924. 

Their picturesqueness leads many 
people to assume that the bridges wet 
covered for the sake of appearance, but 
this is not true. The superstructure ise 
tirely utilitarian. Between piers and/# 
abutments, the spans are supported 
at the sides by trusses. Somewhat like 
their steel counterparts, these assel 
blies have an upper and lower chord, 
with the latter rising above floor level 
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Originally, these trusses were left open 
to the weather, but when it was found 
that the elements hastened their de- 
terioration they were covered, tops and 
sides. This gave them a good measure of 
Protection, but the deck structure was 
still exposed to rain and snow. 

Because the bridges were often shifted 
oreven blown off their supports by gales, 
Someone reasoned that they could be 
fiven greater protection from both 
Moisture and wind by covering them 
completely, and experience has proved 
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this to be true. In this country, the early 
builders didn’t enclose them, and there 
followed a period when the pros and cons 
of a covering were argued widely. By 
1810, however, it had been clearly 
established that roofing greatly increased 
their durability, and the practice be- 
came general. 

Proof of the correctness of this theory 
has been obtained whenever an old 
covered bridge has been dismantled. 
Invariably, the timbers have been found 
to be firm and sound and there has been 


a keen demand for them. In his pro- 
fusely illustrated book, The Covered 
Bridge, which concerns itself principally 
with Vermont, Herbert W. Congdon 
tells of an enterprising man in Benning- 
ton, Vt., who converted a section of such 
a span into a store shortly after the close 
of the Civil War. Since then it has, in 
turn, been a lunchroom, a dressmaking 
establishment, a tin shop, a speak-easy, 
and is currently occupied by a barber. 
It is said to be sounder than most of its 
neighboring structures. He also re- 
counts the story of a match-manu- 
facturing concern that bought the pine 
frame of a decommissioned bridge only 
to discover that time and vibration had 
so hardened the wood that it was useless 
for the intended purpose. But the broad- 
est use made of the old timbers has been 
in putting up farmers’ barns. 

Few builders of covered bridges had 
more than a meager knowledge of civil 
engineering. Practically all of them were 
skilled carpenters who put the com- 
ponent timbers together with consum- 
mate care, but without the aid of de- 
tailed plans. They knew the strength of 
the woods with which they worked, and 
ne doubt made the sections heavy 
enough to provide what modern techni- 
cal men call the factor of safety. Oc- 
casionally one of their creations failed, 
but so, too, have some of our precisely 
engineered modern steel spans. On the 
whole, the record of the covered wooden 
bridge is worthy of envy by today’s 
builders. Mcst of them have lasted 
longer than was considered possible, and 
they are carrying loads far in excess of 
those originally intended for them. 

Mr. Congdon says that these pioneer 
craftsmen worked “‘by guess and by 
gosh.”” Most of the crossings were made 
“a load of hay”’ wide and high. Their 
portals were partly closed in at the top 
to keep out rain, and they were arched 
no doubt with a view to allowing loaded 
hayracks to pass through them unob- 
structed. Their designers did not fore- 
see the day when square-shaped motor 
trucks would go through them; and, asa 
consequence, some of those entrances 
have suffered considerable damage. In 
lieu of elaborate drawings, most builders 
made models to assist them. Since the 
trusses were the important load carriers, 
a sample panel was fabricated with great 
care in a field near one end of the site and 
served as a template for the others. 
Ends that joined were cut to fit with 
great accuracy, and their overlapping 
sections were fastened together with oak 
pins, called “‘treenails.” Ordinarily, 
these were about 2 inches in diameter 
and were soaked or even boiled in oil in 
order to increase their service life. The 
truss timbers themselves were hewn from 


logs that had been air-seasoned for two. 


or three years. Pine, hemlock, and 
spruce were the most commonly used 
woods, with the two latter favored be- 
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cause they are least affected by moisture. 

When the truss members were ready, 
they were moved out on falsework or 
scaffolding that had been erected in the 
stream and that served as a support 
during their emplacement on previously 
prepared piers of native stone and 
mortar. With the trusses in position, 
cross members were put in between them 
and the stringers for the flooring added. 
The deck, usually of oak planks, was 
always cambered longitudinally to allow 
for settlement under load. New crossings 
were normally tested by driving a herd 
of cattle over them. In their dark interi- 
ors, the animals huddled together and, 
as they moved along, provided both a 
concentrated load and a high degree of 
vibration. In 1855, Nicholas Powers, one 
of Vermont’s noted bridge builders, 
erected an extra-long single-span struc- 
ture at North Blenheim in that state. 
The natives shook their heads dubiously 
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and dubbed it “‘Power’s Folly,” but 
when it was opened to traffic it settled 
only a fraction of an inch. 

The first trusses had inverted V- 
shaped members joining the upper and 
lower chords. In the center of each “V”’ 
was a post, called the ‘“‘kingpost.” 
Later, this was frequently replaced by 
an iron rod. A slightly different pattern 
used ‘“‘queenposts.” As longer spans 
were required to cross wider streams, new 
truss assemblies were developed. One of 
the first was a combination truss and 
arch invented by Theodore Burr, who 
bridged the Hudson at Waterford in 
1804 with a structure that remained in 
service until it burned in 1909. Burr was 
granted a patent on his design in 1817 
and it was applied, often in modified 
form, from then on. The arches, gener- 
ally of massive size, were composed of 
segments hewn to shape. 

The lattice truss, with criss-crossing 








LUMBERVILLE BRIDGE 


These pictures were taken in August 
during the dismantling of the old struc. 
ture and the erection, simultaneously, 
of a new suspension footbridge at the 
same site. At the right end of the view 
above, the covered span across the dry 
bed of the Lehigh-Delaware Canal is 
shown virtually intact. Next to it isa 
steel span that was built in 1903 after 
that section of the covered bridge had 
been destroyed by flood waters. Far- 
ther to the left, the removal of the roof 
and siding has exposed the latticed 
trusses of two spans. The fourth river 
span on the New Jersey side had already 
been taken down. The picture at the 
left shows details of one of the lattice 
trusses, with a part of the reinforcing 
arch slanting down toward the right, 
bottom. Both oak dowels, or treenails, 
and iron bolts were used as connectors. 
The wires belong to the new suspen- 
sion bridge. 


members between the upper and lower 
chords, was patented in 1820 by Ithial 
Town of Vermont and thereafter was the 
most popular form in that state. It was 
easy to build, consisted entirely of wood, 
and gave warning when becoming weak. 
Town sold rights to the use of his truss 
pattern both here and abroad. It wa 
often employed in combination with the 
Burr arch and was favored by railroad 
engineers—the Boston & Maine, as late 
as 1900, having in service 100 bridge 
of this type of construction. Another 
well-known truss design was patented 
1830 by S. H. Long. As iron 
available, rods were substituted for 

of the members that were in tension @ 
bolts for the oak treenails. This m 

the beginning of a transition period 
tween the strictly wooden bridge 
today’s steel structure. 

Covered bridges seem to have r : 
windstorms well, but floods have tak 
a heavy toll. However, they were # 
dom carried far, and because they float 
it was easy to salvage them. Oftenti 
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displaced spans wene recc nstructed at 
downstream pcints where they happened 
to lodge, but occasionally they were re- 
to their original sites. The de- 
yelopment of modern mechanical equip- 
ment made these upstream movements 
easier than when only human and animal 
were available. Mr. Congdon 

cites the case of the Hammond Bridge 
over Otter Creek, Pittsford, Vt., which 
was washed 1!4 miles downstream in 
1927. Oil barrels were lashed to it to in- 
crease its buoyancy and it was towed 
back and replaced on higher abutments. 
The financing of covered bridges was 
a considerable problem, although their 
cost was ridiculously low as measured 
by present levels. Then as now, there 
were protests against increased taxes, 
which was a hindrance to building them 
with public funds. The average frugal 
Yankee preferred to ford streams at 
shallow places rather than be taxed for 
a bridge. Because of that sentiment, 
most of the structures were erected by 




































































IDGE private companies which charged tolls 
in August to get their money back. In many cases, 
e old struc. lotteries were run to raise funds, the 
Tnneomay practice persisting despite the protests 
of the viel of church members. Bridges seem to 
ross the dry have been provided primarily for the 
e Canal is purpose of getting cattle to market. 
1003 a a Once it became manifest that they of- 
bridge had fered safe, dry crossings of turbulent 
aters. Far. streams, people came to realize that they 
of the roof § were worth the cost, and opposition to 
a Pg spending tax money for their construc- 
68 areal tion subsided considerably. Conse- 
‘ture at the quently, in later years, it was not unu- 
the lattice § sual for state governments to make out- 
a right appropriations or loans to com- 
. heen panies to assist them in completing 
connectors. 
~y ou OLD BRIDGE AT EASTON 
This structure across the Delaware con- 
nected Easton, Pa., and Phillipsburg, 
N. J., from 1806 to 1895, when a steel 
er and lower cantilever bridge was erected at the 
20 by Ithial same site and on the same piers. The 
after was the picture below shows its side windows 
beds and roof ventilators, as well as the cam- 
wate. a ber or curve by which builders allowed 
rely of wood, for settlement under load. The other 
oming weak. moe - unknown, por evidently 
, en while repairs, pro. y necessi- 
es a tated by flood damage, were being 
oe 4 made. The camera was pointing up- 
tion with the stream, and the large structure in the 
| by railroad background is Pardee Hall on the cam- 
laine, as late pus of Lafayette College in Easton. 
100 bridges 
mn. Another 
3 patented i 
iron } 


partially built structures when their own 
funds were exhausted. 

Tolls varied considerably in different 
sections of the country. In most states 
the return on the investment was limited 
by law. In Vermont it was 12 percent, 
and a typical list of tolls was: pedestrian, 
one cent; horse and rider, four cents; 2- 
wheel coach and passengers, twelve 
cents; 4-wheel coach and passengers, 
twenty cents; sheep and swine, '% cent; 
and cattle one cent. In many places 
persons were allowed to cross free of 
charge when going to or from religious 
services, Special conditions oftentimes 
increased the earning power. For in- 
stance, when a tavern was located at 
one end only, then Saturday night was 
lucrative. From sad experience tipplers 
learned the wisdom of paying: their re- 
turn toll while en route to the tavern 
when they were in possession of their fac- 
ulties and also the necessary money. 
Those who drank themselves broke 
sometimes ‘‘ran the bridge” to get over 
without paying. Others argued with the 
keeper until that exasperated individual 
was willing to let them cross to be rid of 
them. 

Covered bridges were liked by young 
folk. Small boys, sans bathing suits, 
swam underneath them shielded from 
the eyes of passersby. As they grew 
older, they and their girl friends looked 
forward to driving through the darkened 





interiors and were glad to obey the regu- 
lation: ‘‘ Horses at a walk.”’ The struc- 
tures were commonly called “kissing 
bridges,”” and many a bashful swain was 
emboldened to “‘pop the question” in 
their dusky recesses. Speed laws were 
rigcrously enforced, and those who ran 
their horses were usually fined $2 for the 
offense. 

The Delaware River, which flows past 
Phillipsburg, N. J., where this magazine 
is published, was at one time spanned 
by seventeen covered bridges, all of 
which replaced ferries. The first one was 
opened on January 30, 1806, ani ex- 
tended from Trenton, N. J., to Morris- 
vill2, Pa. It was 1025 feet long. The 
next one was placed in service on Octo- 
ber 1, 1806, and joined Easton, Pa., and 
Phillipsburg, N. J. All were toll struc- 
tures until comparstively recent years 
when they were purchased by the Joint 
Commission for the Elimination of Toll 
Bridges Between Pennsylvania and New 
Jersey. 

Only one of these Delaware covered 
bridges now remains. It links Portland, 
Pa., and Columbia, N. J., and is in daily 
use, but without charge. Portland was 
formerly called Dill’s Ferry, probably 
after the foundar who operated the first 
ferry there in 1780. A movement to 
span the river was inaugurated in 1816, 
when the ‘President, Managers, and 
Company at the Columbia Glass Manu- 
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TRANSITION TYPE 


On the early wooden bridges the supporting trusses were open. Later builders 
enclosed them to protect them from the elements, and the next stev was to heighten 
the sides and put on a roof. The example of the intermediate type shown here 
svans Tohickon Creek in Ralph Stover Park, Pa. As seen from the stream level 
(lower view) it looks like a covered bridge. 


factory”’ obtained a charter from the 
New Jersey state legislature. A financial 
panic nipped the enterprise in the bud, 
and supplemental charters extending the 
time for the construction of a bridge 
were issued in 1824 and again in 1832, 
but work did not begin. 

Another organization, the Columbia 
Delaware Bridge Company, was founded 
in 1839 and reczived charters from both 
New Jersey and Pennsylvania. Piers 
and abutments were built that year, but 
operations were suspended until 1869 
when the structure was completed. The 
all-wood superstructure has four spans 
supported on three stone piers and the 
abutments and is 27 feet above the low- 
water mark. It is 796 feet long, 18 feet 
wide inside, and was built with a double 
driveway but no sidewalks. The bridge 
cost about $40,000, of which $37,500 
was received in stock subscriptions. It 
was taken over by the Joint Commission 
on June.13, 1927, at an outlay of $50,000 

A second covered bridge over the 
Delaware was dismantled only last sum- 
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mer. It connected Lumberville, Bucks 
County, Pa., and Raven Rock, Hunter- 
don County, N. J., and is being replaced 
by a steel suspension bridge which will, 
however, be only wide enough for foot 
traffic. The original structure, opened 
in 1835, was about 750 feet long and con- 
sisted of four spans across the river and 
one over the Lehigh-Delaware Canal, 
which follows the stream on the Penn- 
sylvania side. It had a double driveway 
and footwalks, and was built principally 
of hemlock, with oak dowels and floor- 
ing. Solon Chapin and Anthony Fry 
erected it for the Lumberville Delaware 
Bridge Company under an $18,000 con- 
tract. The river span nearest the Penn- 
sylvania shore was destroyed by a flood 
in 1903 and supplanted by a steel struc- 
ture. A police officer who has been on 
duty at the bridge for many years recalls 
that the toll for carriages was five cents 
per horse, that pedestrians paid two 
cents, and that the charge for a wheel- 
barrow was one cent. In 1857, the com- 
pany’s charter was amended to establish 













free passage for persons going to or fron 
church. The structure was declared jp. 
safe for vehicular treffic in 1944, 
The bridge between Easton to Phi 
lipsburg seems to have been especially 
well built, for it was the only one ont} 
Delaware that survived the flood of igf 
unscathed. It was erected under & 
direction of Cyrus Palmer of Newby 
port, Mass., a self-taught architect wh 
had constructed a 2362-foot bridge 
Piscatauqua, N. Y. The Easton croggj 
was badly needed, as travel through# 
point to the westward was heavy. TR 
land on which Easton stands i 
in part a tract of 1000 acres that wa 
drawn in a lottery in 1735 by Thon 
Penn, who was living in England. 7 
settlement established there was fiz 
known as Forks of the Delaware, by 
Penn requested that it be renam 
Easton, and this was done in 1751. Pen, 
had just married a daughter of 
Pomfret, whose country home in Nég 
thamptonshire was called Easton-Ne 
ton. 
A ferry across the river at Easton w 
established by David Martin of Trenton, 
N. J., in 1741 under authority from 
George II. The landing on the Penn- 
sylvania shore was at the foot of the 
present Ferry Street,.and from it a road 
was built along the tributary Lehigh 
River to the Moravian settlement at 
Bethlehem, 10 miles westward. Charter 
for the construction of a bridge were 
issued by both Pennsylvania and New 
Jersey in 1795. The bridge company 
lacked the necessary funds to proceed, 
however, and supplemental charters in 
1802 extended for seven years the time 
allowed for completion. To assist the en 
terprise, Pennsylvania authorized a lot 
tery in 1798 to raise $12,500 and loaned 
$10,000 in 1806 to put a roof on the 
nearly finished structure. The operating 
company owed $19,654.57 when the 
bridge went into service, but tolls paid 
off the debt in six years. In 1845, the 
Pennsylvania legislature reduced tolls 
and, in 1856, passage on foot was made 
free. The structure had three spans, 550 
feet long and 34 feet wide. In 1885 street 
car tracks were laid across the bridge, 
which was one of the best paying across 
the Delaware. In 1895 it was replaced 
by the present steel cantilever structure. 
Although the covered bridge has al- 
most disappeared from the Delaware, 
the idea of charging tolls ushered in by 
it has persisted and even made headway 
in recent years. There are now four toll 
crossings over the stream, including one 
at Easton erected just before World 
War II above the site of the old covered 
way. For that matter, the American 
Road Builders’ Association reports that 
there are 240 toll bridges in the nation, 
in addition to 25 toll highways, six 
tunnels, and 561 ferries. The traveling 
public pays around $100,000,000 an- 
nually for the use of these facilities. 
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BUREAU OF RECLAMATION PHOTOS 


Glimpses 


of Columbia Basin 


Project 


WAGON DRILLS ON MARCH AND AT WORK 


Work is underway on various phases of the U. S. Bureau of 
Reclamation’s scheme for elevating water impounded by 
Grand Coulee Dam and distributing it to dry land in the 
Bia Bend area of south-central Washington. Ultimately, 
one million acres will be irrigated. From Long Lake, a 27- 
mile-long equalizing reservoir to be formed by damming 
both ends of a coulee or gorge through which the Columbia 
River once ran, the water will flow through the Main Canal 
and thence by way of laterals to the farms. Forces of Mor- 
rison-Knudsen Company, Boise, Idaho, have been busy 
since last summer on the first 6.6-mile section of the Main 
Canal. It will be 50 feet wide at the bottom, 112 feet wide at 
the tops of the sloping embankments, and will carry a 24- 
foot depth of water at the rate cf 9700 cubic feet per second. 
Excavating calls for the handling of two million cubic yards 
of rock and earth. At the top is pictured a tractor hauling 
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a 315-cfm. Mobilair compressor and four Ingersoll-Rand 
FM-2 wagon drills to a drilling site. Three of the drills 
are shown in operation in the center view. 

Potholes Dam is being built west of Warden, Wash., un- 
der a $9,359,011 contract awarded last November to C. F. 
Lytle of Sioux City, Iowa, Green Construction Company 
of Des Moines, Iowa, and Amis Construction Company of 
Oklahoma. The earth-fill structure will impound seepage 
and run-off water from about one-third of the irrigated area, 
making it available for distribution to other farm tracts. 
The dam will be 19,000 feet long and have a maximum 
height of 200 feet. It will form a reservoir with an area.of 
47 square miles and a capacity of 615,000 acre-feet. 
The view at the bottom shows the project at the beginning 
of operations, with a group of FM-2 wagon drills at work in 
the foreground and a power shovel in the background. 
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Under the Bay to Brooklyn 


Part II 
R. G. Sherrett 














ORK on Contract No. 6, award- 
ed to Mason & Hanger Com- 
| pany, Inc., was begun on Octo- 
ber 20, 1941, at the single shaft in Bat- 
tery Park. That shaft had been sunk by 
steel-sheeted construction in normal air 
and finished with heavy concrete walls. 
The interior space, 82 feet long and 30 
feet wide, was divided into two working 
compartments by a central transverse 
bulkhead so that tunnel driving south- 
ward could proceed from either one in- 
dependently of its neighbor. It took 
some months to assemble the equipment 
needed to carry the two tubes from the 
Battery to the proximity of Governors 
Island through rock beneath the East 
River on a gradient of —3.9 percent in 
the case of one and —3.5 percent in that 
of the other, gradually diminishing to 
—0.7 percent. 

The power plant in Battery Park con- 
tains five compressors, three of which 
each have a capacity of 5600 cfm. and 
supply all the low-pressure air required 
for the operation of the shields. The 
others are high-pressure machines and 
furnish air for rock drills, Tugger hoists, 
drill sharpeners, grinders, and other tun- 
neling equipment, including the ap- 
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SCENES IN MANHATTAN HEADINGS 


Mason & Hanger Company is advancing the twin tubes from the Manhattan 
construction shaft to a point beyond the Governors Island ventilation shaft. 
Except for one stretch where there is a depression in the rock floor, tunneling has 
proceeded through material that is generally solid but weak and seamy in some 
places. Under those conditions, pilot headings were first driven and then en- 
larged At the extreme left is a 20x20-foot drift showing a drill carriage with a 
Conway mucking machine beneath it. The same d-ift is pictured ke!ow it but with a 
muck train at the working face. Unstable ground encountered in the roof was 
supported as illustrated at the left. After a bore had been enlarged to full section, 
a concrete invert was placed to provide a travelway forga shield to be used in 
erecting the cast-iron lining. The bottom view on this page shows a pump deliver- 
ing concrete through a pipe line to pouring areas ahead. Concrete is seen issuing 
from the pipe in the picture just below. 
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paratus used for tightening the bolts in 
assembling the liner rings and securing 
them to one another when developing a 
Pressure that reaches a maximum of 
30,000 psi. 

Drilling started near the end of Janu- 
ary, 1942, and the first shot was fired six 
days later. At that time the headings 
consisted of about 20x20-foot bottom 
drifts, to be enlarged later to full size 
for the cast-iron linings. The general 
scheme was to drive the rock headings in 
the east and west tubes the entire length 
Specified in the original Contract No. 6, 
and then to enlarge the drifts to full 
Section in convenient stages. In the 
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mixed-face areas, it was recognized that 
drifts would have to be advanced under 
compressed air and that those sections 
that disclosed weakness on the part of 
the rock would have to be lined immedi- 
ately with plates, steel ribs, and concrete. 

In taking out the full section subse- 
quently, the plan was to utilize a shield 
at each heading. Later, the contractor 
decided to use shields not only for the 
short stretches to be driven under air 
pressure but likewise in erec ting the light 
cast-iron lining throughout the full rock 
sections. ‘This was counted upon to 
facilitate the handling and setting up of 
the successive rings during the conclud- 


ing stages of the tunneling operations. 

The headings in the east and west 
tubes went forward at about the same 
rate, except when rock conditions were 
such as to slow up one or the other. That 
was the case towards the end of March 
in 1942 when the two 20x20-foot pioneer 
bottom drifts neared the valley in the 
rock surface close to the Battery Park 
bulkhead line. The east tunnel was the 
first to reach that depression, and prep- 
arations were made to start work under 
air when test holes indicated soft ma- 
terial a short distance ahead of that drift. 

A concrete bulkhead, with a 10-foot- 
diameter air lock for materials and a 
6.5-foot man lock, was constructed rear- 
ward of the troublesome area. It took 
the contractor April and May to clear 
the gap in the east tube and May and 
June in the west tube—actually two 
and a half months of difficult and danger- 
ous work. Pilot-tunnel driving in both 
went ahead until interrupted by the war 
from January, 1943, until November, 
1945. Before that halt occurred, Mason & 
Hanger was given the job of excavating 
the 400 feet of tunnel extension at the 
southern end of the original Contract 
No. 6 because the company had on hand 
the necessary steel and facilities to con- 
tinue operations. That ended the first 


construction stage of the tubes advanc- . 


ing from the Battery. 


247 


Sip Sabla aeRO TEL aA: 


FT abba 











CAR SHIFTER 
This simple, portable device was used for switching empty cars from the rear to the 
head of a train as loading progressed at the face. The empty was pushed on or off 
the main track on a carriage riding on the transverse rails. 


When the project was brought to a 
stop in December, 1942, the headings 
had been driven 2800 feet southward 
from the Manhattan shaft, the equip- 
ment was withdrawn, and the tunnel, 
just as it stood, was allowed to flood with 
seepage. It took about two weeks to 
unwater the workings before rock exca- 
vating could be resumed in December of 
1945. It was concluded in March, 1946, 
at a point approximately 80 feet beyond 
the center line of the shaft for the con- 
templated ventilation building adjacent 
to Governors Island. 

The second stage involved the en- 
largement of the pioneer tunnels, pro- 
ceeding northward from Governors 
Island toward the construction shaft at 
the Manhattan end. This work was in- 
terrupted about May 1, 1946, when the 
contractor turned to the third stage— 
mucking the invert and placing the con- 
crete cradle upon which the shield was 
to travel from Manhattan back to the 
vicinity of Governors Island. For these 
operations Mason & Hanger used Jack- 
hamers, paving breakers, air-driven 
centrifugal-type sump pumps, Tugger 
hoists, and concrete vibrators operated 
by Multivane air motors. The vibra- 
tors compacted the concrete while being 
placed in the invert and also served else- 
where in the tubes where concrete had 
to be poured. The Tuggers pulled the 
steel screeds that formed the curved 
surface of the invert sections, and a 
number of these handy units were 
brought into play variously for hoisting, 
drawing, and for the purpose of tempo- 
rarily maintaining tension. The sump 
pumps disposed of leakage that might 
otherwise have accumulated and flooded 
tunnel floors. 

The fourth stage entailed resumption 
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of tunnel enlargement from a point ap- 
proximately 350 feet north of the site of 
the Governors Island shaft to about 300 
feet south of the Battery pier line. Con- 
tract No. 7 for the sinking of that shaft 
had not then been awarded. As ex- 
plained by Howard L. King, chief engi- 
neer of the Mason & Hanger Company: 
“The fifth stage has called for reversing 
the direction of advance by driving the 
shields southward from the construction 





STEEL-CLAD AIR LINE 


To permit construction of the ventilation building at «. point approximately midway 
of the tunnel, the Grow Construction Company first had to build anisland and then 
sink a shaft by means of a caisson. The latter is pictured on our front cover. Work- 
ing space was at a premium on the man-made island, so electric power, compressed 
air, and other utilities needed were supplied from equipment on a barge moor 
nearby. The air delivery line not only had to withstand 

also the movement of the barge as it rose and fell with the tides and shifted with the 
currents. To meet these conditions, Penflex metal hose was used. The picture 
shows a workman attaching a 4-inch flexible, interlocked steel line of this type to an 


air receiver on the island. 



































































shaft and back to the Governors Islang 
shaft, during which the cast-iron tunng 
lining is being erected in the tails of the 
shields as the latter shove themselyg 
onward. This operation has required 
work under compressed air while passing 
through the area where the top of the 
rock overhead is low.” The sixth ang 
final stage will involve placing the con 
crete lining inside the cast-iron ringy 
This work will not be started until the 
last of the ring sections has been ere 
tightened, and calked. 

During the pioneer drifting operation, 
in both tubes southward from the Bap 
tery construction shaft, the headings, 
already mentioned, were 20x20 feg 
until after the “‘gorge”’ in the rock had 
been passed. Then they were increased 
to 25x25 feet, and so continued to the 
Governors Island end of the contragt, 
The rounds were drilled horizontally, 
and the rock was blasted by delay firing, 
On the reverse journey, northward from 
Governors Island, enlargement was done 
by horizontal drilling. This was carried 
forward a distance of 150 feet in each 
tube to permit the use thereafter of 
larger drilling jumbos mounting nine 
drifter drills. Pioneer drifts were ad- 
vanced by means of smaller drill car- 
riages equipped with fewer machines. 
Final excavating to the required 31-foot 
circular section has been essentially a 
trimming job. 

At the start of the enlargement work 
the contractor encountered bad, seamy 
rock in the vicinity of Governors Island, 
and excavating for a considerable strztch 
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BOLT-TIGHTENING MECHANISM 


A demonstration set-up of an assembly that was devised to use air power to tighten 
bolts holding the cast-iron lining segments together and thus save much of the 
time and muscular effort expended when this work is done largely by hand. 
Nuts are first run on the bolts snugly with I-R 44E track wrenches and are then 
tightened to a uniform tension of 30,000 psi. with this unit. The tightener arm is 
mounted on a circular I-beam track, along which it is moved by two Ingersoll- 
Rand close-quarter drills to contact any bolt in the liner ring. The final force is 


then applied with a Multivane drill. 


necessitated the use of steel with sup- 
ports. Thereafter,’ the rock lost its 
“blocky”? nature and improved with 
progress northward. A final barrier of 
rock 20-odd feet through will remain in 
each tube between the tunnel sections 
driven by Mason & Hanger and those 
of George H. Flinn Corporation ap- 
proaching from the south. Those walls 
will remain as a safety measure until 
after shaft sinking close to Governors 
Island has been completed by the Grow 
Construction Company. 

At the heading in one of the two tubes 
advancing from Brooklyn, a single hole 
was driven on the tunnel axis through 
the 20-foot barrier to verify its closeness 
to the prescribed line. This exploratory 
drilling revealed that the axis of the tube 
in question is within '/4 inch true to grade 
and departs only 4% inch from the pre- 
scribed line for the axis. Such is the pre- 
cision of the work now done by the tun- 
nel engineer. The hole was subsequently 
sealed. 

Shaft sinking under Contract No. 7 
consists primarily of lowering an open 
caisson on a temporary island formed of 
sand and clay dumped on the river bot- 
tom and having a depth of 50-odd feet— 
just enough to bring the top clear of the 
water at mean high tide. The “sand- 
island” method, as this procedure is gen- 
erally known, involves the use in this 
case of a steel caisson formed of succes- 
sive, riveted sections. These are set one 
atop the other as the caisson sinks and 
until its cutting edge rests on bedrock. 
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In plan, the outside dimensions of the 
structure are 111 feet 134 inches by 51 
feet 134 inches. The interior is subdivid- 
ed into three rectangular shafts with in- 
tervals between of 4 feet 34 inch. The 
central compartment is 23 feet wide and 
the flanking ones are each 35 feet 514 


inches in width. The exterior shaft walls 
parallel the outer or main skin of the 
caisson with an interval of 6 feet 6% 
inches on the four sides. 

As each lift is added, the separating 
spaces are filled with concrete to form 
structural walls, and the caisson is fur- 
ther provided with horizontal wall 
trusses and both outside and inside skin 
plating. From the cutting edge to the 
top of the concrete walls, the structure 
measures 74 feet 8 inches, with the outer 
skin plating extending 11 feet 4 inches 
above that height. Upward from a point 
approximately 51 feet above the cutting 
edge the outer concrete walls will dimin- 
ish in thickness—will be 18 inches less 
than they are below that level. 

The caisson is being sunk by dredging 
in the open wells or shafts formed by the 
concrete walls; and compressed air may 
have to be used in sealing the cutting 
edge into the rock at a depth of 77 feet 
below mean high water. The latter sec- 
tion was erc cted on the island, which had 
been built up progressively of sand, clay, 
and riprap; and sinking started when the 
walls were partly erected and concreted. 
After the caisson has been tied to the 
rock, the bottom section of the ventila- 
tion shaft will be excavated and carried 
down to a point 139 feet below mean 
high water. At that elevation the road- 
way of the tunnel will be 115 feet below 
mean high water. 

The ventilation building which. will 
surmount the shaft is to be an octagonal 
structure supported by the shaft walls 
and by eight steel cylinders, 5 feet 5 
inches in diameter, sunk to rock outside 
the shaft. It will be surrounded by a 





A BULKHEAD FULL OF HOLES 


This 10-foot-thick concrete barrier fitted with muck, man, and emergency locks 
was used when the heading had to be put under compressed air to drive through 
the ‘‘gorge” in the rock floor. After the cast-iron lining had been erected through- 
out that stretch, the bulkhead was no longer needed. To remove it, it was drilled 
full of holes as shown here and then dynamited. 
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dock-like fender that will rest on the 
river bed and rise above the surface of 
the water. The rectangular caisson 
straddles the two tunnel tubes with its 
longer dimension transverse to them, and 
the axes of the tubes will be not more 
than 45 feet apart. 

In principle, the ventilating system 
will be similar to that developed for the 
Holland Tunnel and used in the Lincoln 
and the Queens-Midtown tunnels, with 
such modifications as experience has 
shown to be desirable and needful to 
meet the requirements of New York 
City’s latest underwater highways. Fresh 
air will be distributed to the driveway 
area of each tube just above curb level 
from fiues spaced at suitable intervals on 
each side. The flues, in turn, will con- 
nect with a capacious fresh-air duct that 
underruns the roadway. Vitiated air 
will be drawn up through ports in the 
ceiling and transmitted to the exhaust 
stacks of the ventilation buildings. 
Twenty seven blower fans and 26 ex- 
haust fans will give the Brooklyn-Bat- 
tery Tunnel a normal maximum fresh- 
air supply of about 4,200,000 cfm., or 42 
complete air changes each hour. Ac- 
cording to the plans there will be seven 
blowers and eight exhaust fans in Man- 
hattan, twelve blowers and twelve ex- 
haust fans in the Governors Island build- 
ing, and eight blowers and six exhaust 
fans in Brooklyn. 


AIR COMPRESSORS 


Above are shown three electrically 
driven compressors, each with a capac- 
ity of 5600 cfm., that supplied low- 
pressure air for the Mason & Hanger 
operations. At the right are pictured 
five portable units used by L. G. De 
Felice & Son, Inc., in excavating for the 
Manhattan approach to the tunnel. 

































The tunnel roadway in each tube will 
have a width of 21 feet 4 inches between 
curbs, providing ample room for two 
lines of traffic moving speedily. ‘The 
ceiling will be 13 feet 6 inches above 
floor level and will afford clearance for 
the tallest of heavy vehicles. One of the 
interesting features of the new tunnel 
will be the substitution of fluorescent 
tubular lights for the incandescent lamps 
heretofore employed. It may be recalled 
that fluorescent lighting, which was 
studied when the Queens- Midtown Tun- 
nel was under construction, was aban- 
doned then primarily because it had had 
but limited general service. With suit- 
able modifications, this system of illumi- 
nation has proved itself highly desirable 
and more economical, besides being 
better adapted to the needs of such a 
passageway where it is essential to elim- 
inate brightness contrasts, which are 
said to be the principal cause of eye 
fatigue and strain experienced by drivers 
when going from sunshine into the re- 
latively reduced light of a tunnel. 

The most active above-ground evi- 
dences of the construction of the Brook- 
lyn-Battery twin tubes are to be found 
in lower Manhattan at or adjacent to the 
portal area, where many old buildings 
have been razed preparatory to starting 
the entrance and exit connections with 
street-level traffic and the important 
West Side Express Highway. This cut- 








and-cover work extends from the Bat. 
tery Park shaft northward to the porta 


just mentioned, and is being carried oy Im 
jointly under associated contracts by 
the Gull Contracting Company, for 


and L. G. DeFelice & Son, Inc. Powerfy 
portable compressors are furnish} 
motive air for rock drills and othy 
pneumatic excavating equipment use 
in clearing away the overlying grougd 
manifestly laboriously reclaimed frm 
the river 100 or more years ago, and. 
removing part of a rocky section of tp 
geological foundation of Manhatigy 
Island. . 4 

Up to date, the cost of the tunneling 
operations totals $30,000,000, wi 
covers work done and contracts 1 
going forward. ‘This-outlay, of coum 
will be higher when all the contractg) 
this great engineering undertaking hay 
been awarded and the job is comple 
in 1949. In fact, it has been estimg 
that the appropriation of $57,000,00) 
for the “‘plaza to plaza construction@f 
the river crossing”’’ will be exceeded fy 
$14,000,000 because of the increg 
cost of labor and materials. While 
Brooklyn and Manhattan will be the 
immediate gainers, tributary regions 
also will benefit by the new means of 
motor-traffic relief. Furthermore, sec. 
tions of both boroughs situated close to 
the portals will find themselves profiting 
in one way or anothe1, as have property 
owners, business enterprises, workers, 
and many others located in the vicinity 
of the approaches to the three earlier 
vehicular tunnels. 

The Brooklyn-Battery Tunnel is be 

























ing built under the direction of the Tr- § it } 
borough Bridge and Tunnel Authority, 8 puri 
of which Robert Moses is chairman, with § har; 
George V. McLaughlin and Charles G § hon 
Meyer vice-chairmen. George E. Spargo § {ack 
is general manager and secretary, and § wea 
Ralph Smillie is chief engineer. is be 
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{Improved Fulling Mill 


for Wool Fabries 


In the center is an over-all view of a mill, with the doors 
open to expose the packing box at the top, rolls beneath 
it, and tubs below. The pneumatic cylinders that apply 
pressure in the packing box are shown at the top of the 
picture at the left. One of the two cylinders that control 
the pressure on the main rolls is within the triangle de- 
scribed by the drive chain. An instrument panel is illus- 
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NEWLY woven piece of woolen 

cloth dozsn’t look or feel much like 
the finished article in the suit you are 
wearing. When it comes from the loom 
it has the appearance and texture of 
burlap, being loose, flabby, and rather 
harsh to the touch. If you have ever seen 
homespun you will have noticed that it 
lacks the smooth surface and compact 
weave of the textile-mill product. That 
is because it has not been “‘fulled”’ at all, 
or to such a slight extent that no real 
felting has taken place. 

To transform cloth as it comes from 
the loom into material that will look 
well, wear well, and hold its shape when 
fashioned into clothing, the textile plant 
gives it extensive treatment in what is 
known as a fulling mill. The process 
softens the fibers and causes them to 
shrink together to form a fabric with a 
good body. ‘The extreme example of 
fulling is seen in a felt hat, where the 
wool or fur fibers are intermingled in a 
dense material that retains no sign of 
individual fibers. Cloth fulling is, of 
course, not carried that far, and the 
extent varies with the nature of the 
textile and the finish it is to receive. 

In the fulling operation, soap or acid 
8 applied to the material to make it 
mildly alkaline or acid, as may be de- 
‘sited, and it is then subjected to pres- 
Sire of two kinds by repetitive treat- 
ments. Numerous pieces of cloth are 
Placed in a fulling mill and first run 
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“AIR EXPRESS” FULLING MILL 


through compressing rolls. Next they 
are passed into a packing box, where 
they are crimped and put under pressure 
by the horizontal movement of multiple 
vertical fingers. Finally, they go to a 
tub in the base of the machine and are 
then directed back to the rolls. This 
cycle is repeated over and over until the 
cloth has been ‘‘ worked” to the desired 
extent. The pressure and friction induce 
heat, which is an essential factor in the 
fulling process. Other operations follow 
fulling, but the latter is considered the 
most important one in the finishing 
treatment. 

The Rodney Hunt Machine Company 
of Orange, Mass., which has been mak- 
ing fulling mills for more than 100 years, 
has recently introduced a new, stainless- 
steel, pneumatically controlled model 
that is claimed to be a revolutionary ad- 
vance in equipment of this type. Tradi- 
tionally, pressure has been applied to 
rolls and packing boxes by springs or by 
weighted levers that have to be loaded 
and unloaded by hand and that are in- 
capable of being accurately adjusted. 
In the case of the new unit, pneumatic 
cylinders have been substituted for these 
unwieldy mechanisms. 

With air cylinders it is possible to 
regulate operating pressures merely by 
changing the setting of a dial gauge on 
the instrument panel. Once the most 
satisfactory pressures for a given kind 
of material have been determined, they 


trated at the right. The working pressures can be fixed 
by setting the dial gauges as desired. The levers control 
the operations of the packing box and of the main rolls. 
When ‘the main-roll lever is down, as shown, the rolls 
operate under the preset pressure. Placing it in the hor- 
izontal position stops the mill, and raising it until it is 
vertical elevates the top roll 


can be recorded and duplicated when- 
ever similar runs are being made. Pre- 
cisely the same pressures can be exerted 
from hour to hour and day to day, in- 
suring consistent results. This close 
control has never been possible before. 
In addition to the pneumatic cylinders, 
air controls are applied to the “‘knock- 
off” or stopping mechanism. When a 
mill stops, pressure on the main rolls 
and packing box is automatically re- 
leased. When starting, pressure is not 
applied until the machine is up to run-, 
ning speed, and this results in a material 
saving in power. Once in operation, the 
pressures for which the controls have 
been set are automatically applied. 
The manufacturer stresses the pneu- 
matic feature of the new mill to the 
extent of calling it the ‘“‘Air Express.” 
It is advertised to be so superior to pre- 
viously available machines that one new 
unit will do the work of two or three 
older ones. The adoption of pneumatic 
controls for this mill is in line with a 
movement by the Rodney Hunt organ- 
ization to apply air power to all of its 
textile machinery. On this point, B. M. 
Jones, manager of the firm’s textile- 
machinery division, says: ‘‘We have 
been one of the pioneers on textile ma- 
chinery and, at present, almost all of our 
machines of various cypes use pneumatic 
cylinders and controls in one form or 
another. We consider this a tremendous 
advance in textile machinery designing.” 
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UFFING compositions have conventionally been applied to a buffing 
Byireet by holding a bar or cake of the material against it. Now the Lea 
Manufacturing Company of Waterbury, Conn., has improved upon that 
method by devising an applicator (right) that sprays an emulsion carried 
in a stream of compressed air. It is claimed that this insures a more uniform 
coating than was previously obtainable and cuts material consumption in 
half. In addition, the operator does not have to stop buffing periodically 
to replenish the wheel’s supply. The spray is controlled by a foot-operated 
valve in the air line. 


coe! 
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SS sheets coming off the delivery end of a Miehle 
flat-bed cylinder press (above) are deposited on a wooden 
skid that is suspended by chains. As each sheet is delivered, 
the bar that appears to be slanting downward from the man’s 
chin turns a worm and gear to lower the skid a minute frac- 
tion of an inch—the equivalent of the sheet’s thickness. By 
the time the skid is full it has reached floor level. To raise a 
fresh skid to the proper height or to lower a partially filled 
one when a short run is being made, it was formerly necessary 
to crank the gear wheel by hand—an arduous and time-con- 
suming task. In the plant where this magazine is printed the 
job has been taken over by asmall Multivane pneumatic drill 
fitted with a screw-driver-like bit. The end of the bar bearing 
the worm is slotted to take this attachment, as shown here. 
With this tool the pressman runs an empty skid up or a partly 
loaded one down in a few seconds. 


PECIFICATIONS covering the construction of the Friant- 

Kern Canal in California call for overexcavating cuts in 
rock and backfilling with select, compacted earth. To effect 
tamping, K. D. Watson, general superintendent for Peter 
Kiewit Sons’ Company, the contractor, designed the skid- 
mounted machine pictured at the right. It has a boom along 
which moves a pneumatic cylinder and piston with a 14x28- 
inch tamping pad on the end. Earth spread 2 feet thick is 
compacted to a 14-inch layer by 10,000-pound blows. Working 
on a slope, as shown, the machine tamps 300 feet of canal 
bank in seven hours. The rig is pulled along by a tractor. 
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COMPRESSED AIR AT WORK 


HE view at the left was taken at the bot- 

tom of a shaft at the southern tip of 
Manhattan Island, New York City, from 
which the vehicular tunnel described in this 
and the preceding issue is being driven un- 
der the bay to Brooklyn. Excavated material 
from the lead car of a muck train is being 
dumped into a bucket that will carry it up 
the shaft for disposal. An air-operated 
piston pushes the bucket over to the point 
where it receives its load, while another one 
tips the car. The latter is righted by a cable 
attached near the top on the right side, as 
shown. 








HE miniature locomotive below, which 

pulls a train carrying children in an 
amusement park, has just about all the 
characteristics of its larger counterparts. 
To avoid annoying smoke and cinders, it is 
run with compressed air. In the tender is a 
receiver that is periodically charged with 
high-pressure air. Before storage-battery 
locomotives became dependable, locomo- 
tives operated in this manner were widely 
used for haulage in mines, and some of 
them are still in service. 
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OAL for boiler operation is being 

ground in Russia by a pneumatic mill 
that was developed there by the All- 
Union Thermo-Technical Institute. De- 
signei by M. L. Kiselhof of the insti‘ute, 
the mill makes use of a stream of hot 
gases to entrain particles of coal and to 
eject them from a nozzle against an im- 
pact plate to effect their disintegration. 
The first full-sized unit of this type was 
put in operation in 1944. It has an hour- 
ly capacity of 27 tons of sized Lower 
Moscow coal having an average moisture 
content of 38 percent and a maximum 
size of % inch. The mill operates in 
parallel with a ball mill of the same 
capacity to feed a 100-ton-per-hour 
Loeffler boiler. 

Essential parts of the pneumatic mill 
are a collector for removing foreign 
matter, a dispersal tube, a grinding 
chamber, 2 separator, and a return feed. 
Fuel introduced into the dispersal tube 
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Pneumatic Mill Grinds Coal in Russian Plant 
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PLANT LAYOUT AND MILL CROSS SECTION sa 

Above is a schematic diagram of a boiler plant equipped with a pneumatic mill, dene 
which is located at the lower left. Fuel is fed to the mill from a hopper by a belt : 

conveyor, and a standard-design cyclone collects the pulverized coal and pa3se: it toxic 

on to a screw conveyor through an air lock consisting of two rotary valves. The mos] 

product is drawn from a storage bunker as needed to feed the boiler fires. At the Tt 

left is a cross section of the grinding mill, showing how double separation of coarse entai 

and fine materials is effected. Na 

amon 

gross 

is exposed to hot gases which carry the In order to insure entrainment of the } chan 

coal upward through the tube and allow coarse particles of coal and at the same § expe: 

heavier, extraneous materia! to fall into time allow the separation of foreigt§ react 

the collector at the bottom. The par- material from the fuel, the bottom se § gaso 
ticles of fuel emerge from the dispersal tion of the dispersal tube was designed § prob 
tube and strike the impact plate in the for a gas velocity of 154 feet per second, § air n 
grinding chamber. After disintegration as compared with an over-all tube velot & sists 
they undergo double separation. The _ ity of 213 feet per second. In the uppe§ chan 
first takes place in the grinding chamber part of the tube the velocity of the g# capa 
where the coarse fractions fall from the is decreased to 98 feet per second by#§ prov 
gas stream and are returned to the bot- diffusor. The total length of the disper § and. 
tom inlet of the dispersal tube, while the sal tube is 17 feet 3 inches. It may #§ and 


second is effected in the conical space 
above the impact plate. Insufficiently 
ground pieces are rejected—discharged 
into the first separator by three nipples 
closed by flap valves. The second sepa- 
rator is equipped with adjustable inlet 
vanes which permit the coal to be ground 
to any desired fineness. The final prod- 
uct passes from the second separator to 
the cyclone and, finally, to a storage 
bunker. 


extended up to 30 feet, if desired, bul® Se 






that would result in a 15 percent increa® § tus ; 
in resistance to gas flow. As the lowe § ome 
section of the tube and the separator al § pres; 
both bolted to the boiler structure, tht § weig 
tube is provided with an expansion joimh § vapx 
The impact plate is made of armor plalé J flask 
2% inches thick and is separated fro § The 
the top of the diffusor by a distam? § air; 
equal to 0.4 times the diameter of ° solv 
diffusor. Teac 
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Two suction fans give the gas the 
required velocity. Designed to deliver 
48,000 cfm. at 158°F. against a static 
head of 73 inches water gauge, they are 
driven by motors of 400 and 455 hp., 
respectively. The gas-air mixture used 
in the dispersal tube as the drying and 
entraining medium has an initial tem- 
perature of 1200° and reduces the 
moisture content of the coal from 35 to 
15 percent. 

Output of the mill is determined by 
three factors—the rate and size of the 
fuel feed, the amount of gases passed 
through the circuit, and the degree of 
fineness of the end product. For a given 
rate of gas flow, production decreases as 
the size of the raw fuel fed to it increases. 
With the same rate of gas flow, and feed- 
ing coal of constant size, output rises 
sharply with increasing coarseness of the 
final product until a certain maximum 
output is reached. By appropriate ad- 


justment of the inlet vanes of the sepa- 
rator, practically any desired fineness 
may be obtained. For instance, a vane 
angle of 45° results in a residue of 10 to 
12 percent on a No. 170 A.S.T.M. sieve, 
while the residue with an angle of from 
75 to 90° amounts to approximately 35 
percent, Very fine pulverization with a 
residue of less than 10 percent can be ob- 
tained by setting the vanes at an angle 
of less than 45°. The wide variation in 
gas velocity possible by changing the 
position of the separator vanes has but 
an insignificant effect on the fineness of 
the end product. 

Drying and grinding of the fuel are 
simultaneous processes in the pneumatic 
mill, and for a given initial moisture con- 
tent the drying action is dependent upon 
the fuel-to-gas ratio as well as the initial 
gas temperature. Tests show that with 
an initial moisture content of 30.9 per- 
cent, a fuel-to-gas ratio of 0.4, and an 


inlet temperature of 900°F ., the moisture 
content of the final product will be 13.5 
percent. By raising the inlet tempera- 
ture to about 1000°, and by lowering the 
fuel-to-gas ratio to 0.206, a reduction in 
moisture content to 2.5 per cent was 
made possible by the use of coal hav- 
ing an initial moisture content of 24 
percent. : 

Wear on the disposal tube was found 
to be approximately 0.04 to 0.06 inch 
of wall thickness for each 100 hours of 
operation, and the impact plate showed 
a loss in thickness of 0.05 inch in the 
same length of time. In the case of the 
mill as a whole it was 0.2 pound of metal 
per ton of coal ground, which compares 
favorably with a figure of 0.66 pound 
per ton for ball mills. 


The article on which this material is based 
was written by M. L. Kiselhof, the designer of 
the pneumatic mill. It was published in a Russian 
technical journal and a red in abstract form 
in this country in the “‘Engineers’ Digest.’’ 


Pressure Gasometer Aids in Industrial Health Studies 


N UNUSUAL application of com- 
cessed air has been found in the de- 
velopment of a pressure gasometer by 
the Bureau of Industrial Hygiene of the 
Detroit Department of Health. Before 
gas and vapor measuring devices can 
be used satisfactorily for the examination 
of workroom air, each instrument must 
be checked with a known concentration 
of the vapor to be determined. This is 
called “‘calibrating”’ the instrument and 
enables the bureau’s engineers and 
chemists to make accurate determina- 
tions when estimating the amount of 
toxic vapors present in industrial at- 
mospheres. 

This type of calibration has always 
entailed considerable difficulties chiefly 
because it is not easy to keep constant 
amounts of solvent evaporating without 
gross fluctuations. Moreover an air 
chamber large enough to serve as an 
experimental room is not within the 
teach of most laboratories. The pressure 
gasometer, however, has solved the 
problem of constant amounts of vapor- 
air mixtures. The instrument itself con- 
sists of a sturdily constructed steel 
chamber (air-compressor tank) with a 
tapacity of about 4.7 cubic feet. It is 
provided with an inlet valve for solvent 
and air, a pressure gauge, a needle valve, 
and a safety valve. 

Setting up and operating the appara- 
tus is comparatively simple. The gas- 
ometer is first brought under reduced 
Pressure by evacuating it. Then a 
Weighed amount of the solvent whose 
Vapor is to be tested is placed in a small 

and attached to the inlet valve. 

‘he latter is opened, and the inrushing 
ar passes just above the surface of the 
solvent. By the time the chamber has 
tached atmospheric pressure, all the 
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solvent has been swept in. Compressed 
air from a high-pressure cylinder is then 
admitted into the gasometer, where it 
mixes with the solvent vapor. When the 
desired amount of air has been let in, as 
registered by the gauge, the supply is 
shut off. A simple calculation then tells 
just what concentration of vapor and 
air exists in terms of parts per million. 
The maximum operating pressure of the 
gasometer is 150 pounds psi. 

Opening the needle valve releases a 
stream of vapor-laden air, which is suf- 
ficient for a long series of calibrations. 
By starting off with a heavy concentra- 





tion of solvent vapor, alternately cali- 
brating instruments, and then admitting 
more air to dilute the residual moisture, 
it is easy to obtain a series of different 
known concentrations. 

Only compressed air which is pure is 
used in the gasometer, and the bureau’s 
laboratory personnel keeps close check 
on the manner in which it is supplied. 
This method of using compressed air has 
saved the bureau many hours of tedious 
work and has played an important role 
in assuring adequate health and safety 
factors in the Detrcit workers’ envi- 


ronment. 





THE GASOMETER 
The view at the left shows a technician supplying the gasometer with compressed 


air from a cylinder in front of him. A 


measured amount of 


solvent vapor has pre- 


viously been admitted, and it is therefore possible to add sufficient air to produce 
a mixture of any desired concentration. In the other picture he is testing an ab- 
sorbing device with an air-vapor mixture released from the gasometer. 
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Sampling Mineral Deposits 
with a Wagon Drill 


RECENT report of the U. S. Bu- 

reau of Mines describes the sam- 
pling of mineral deposits in New Mexico 
with a standard wagon drill. During the 
years 1943-45, five separate projects were 
undertaken in varying kinds of rock 
formation. Altogether, 317 holes totaling 
6852 feet were drilled. The deepest one 
was 66 feet, and the average depth was 
around 22 feet. 

The accompanying diagram illustrates 
the set-up of the equipment. The bit 
cuttings that served as samples were 
withdrawn through a suction tee at the 
collar of the hole, several changes in de- 


tails being made until the most satis- 
factory arrangement was found—a 2- 
inch McDaniels suction tee attached by 
a hose line to the intake of a Buffalo 
No. 2 blower. Cuttings were delivered to 
a Multiclone collector manufactured by 
the Western Precipitation Corporation 
of Los Angeles. A wooden plug in the 
bottom of the collector hopper was re- 
moved to withdraw the contents into a 
pail or similar receptacle placed un- 
derneath it. Samples were retained 
wherever the character of the rock being 
drilled was unknown or in doubt. Where 
it was known that the formation was 


barren of commercial minerals, the ey, 
tings were wasted, teing lei far 
away from the drill so as not to creat, 
dust hazard. 

All holes were put in vertically, stay, 
ing with 3'4-inch bits. Where oy, 
burden covered the rock it wa3 penetra, 
ed, the hole cleaned, and 3-inch cating 
inserted, the suction tee first keing 
tached to its threaded upper end, Dri. 
ing in rock was then begun with a }j 
small enough just to clear the inner waj 
of the casing. Hollow round 1'4-ing 
drill steel in unit lengths of 6 feet wa 
utilized, successive pieces being couple 
together as a hole attained depth, Aj 
drilling was done with Ingersoll-Ray 
Jackbits. Reductions of ¥g inc’ in gayp 
size were made when necessary, but gey. 
eral holes jn limestone were drilled 
feet deep with successive bits of the sam 
size as the starter. Compressed air wa 
furnished by a portable unit of 315-cfn, 
capacity. 

Two of the tests were made for fluo. 
ite, and one each for copper, iron, an 
lead-zinc. A driller, a helper, and: 
sampler made up a full crew, but ther 
were times when only two men wer 
available, and then the helper also a 
tended to the sampling. Although th 
men employed were unfamiliar with th 
equipment in the beginning, few dif 
ficulties were encountered. 

The first sampling with hammer-typ 
drills was done in 1925. It was conductel 
by wet drilling from underground ste 
tions. Subsequently, the method wa 
applied to dry drilling by the additio 
of a vacuum collector for the cutting. 
Wagon mountings were used for surface 
work, and tripods underground. The lat 
est operations by the bureau followed 
the earlier efforts in general and maj 
be considered a logical development. 


Mine Uses Air-Operated Seraper to Clean Muck Cars 


HE accompanying drawing is re- 

produced by courtesy of the Engi- 
neering & Mining Journal and shows an 
air-operated scraper used to clean mine 
cars at the Climax, Colo., property of 
the Climax Molybdenum Company. 
The muck is hauled to a disposal area in 
Granby-type cars, and any material 
sticking to the bottom after dumping is 
removed before they are returned to the 
mine for reloading. The cleaner is of the 
retractable type and consists of a toothed 
blade which is pushed in and out of a 
tilted car by a pivoted double-acting 
pneumatic cylinder. The blade is sup- 
ported by a rectangular frame that 
moves along with it and is kept in align- 
ment by roller guides. Other rollers and 
guides at the near end of the frame con- 
trol the initial stroke so that the teeth 
engage the car bottom and miss the open 
door. One or two thrusts of the scraper 
are generally sufficient. Before the 
present system was devised, the frozen 
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or packed muck was dislodged by blast- 
ing, which had its disadvantages, aside 
from being slow. Now the man in charge, 


in a cab near the dump, manipulates 
3-way air valve and cleans a train of 
twenty cars in ten minutes. 
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EDUCATION NEEDED . 
LTHOUGH it may sound incred- 
ible, a surprisingly large number of 

Americans is not “sold” on America 
and its system of free enterprise. These 
people actually believe that they might 
be better off if all industries and services 
were controlled by the Government. 
Manifestly, they don’t bother to learn 
how state control is working out in other 
parts of the world. Consequently, it is 
up to those who do know the truth to 
spread it at every opportunity. 

Unlimited facts prove that the existing 
standard of living in the United States 
has never been approached elsewhere: 
They show that the masses here enjoy 
cultural advantages that are available 
to only a minor fraction of the peoples 
in the so-called socialized countries. 
Yet surveys indicate that a very sizable 
proportion of our population is either 
unaware of these truths or prefers to 
close its eyes to them. The alarming 
aspect of the situation is that these 
false impressions are held by groups that 
are the chief beneficiaries of the rewards 
of our economic set-up. 

If you doubt that this is the case, you 
have only to note the tenor of the replies 
received by Dr. Henry C. Link, vice- 
president of the Psychological Corpora- 
tion of New York City, when he asked 
5000 persons in all walks of life this 
question: ‘“‘If the Government owned 
and managed industries, would you get 
more or less for your money than you 
do now?” Of the college students who 
replied, 63 percent said “‘as much or 
more”; 26 percent, “‘less’’; and 11 per- 
cent were uncertain. Among the general 
Population, 43 percent responded ‘“‘as 
much or more’’; 38 percent, ‘‘less’’; and 
19 percent were uncertain. These an- 
swers were obtained in October, 1945. 
Six months later, when the same ques- 
tions were put to a “general population” 
group only, 33 percent replied ‘“‘as much 
& more”; 35 percent, “‘less”; and 32 
Percent were uncertain. 

The two principal reasons respondents 
gave for thinking they would fare better 

government control were: “It 





Would eliminate profits” and “it would 
te unnecessary advertising.” 
Commenting on these deductions, Doc- 
‘or Link said: “‘In short, many millions 
of Americans believe that socialism or 
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state capitalism would be more efficient 
than the American system of private 
capitalism.” 

These astounding expressions came 
from people of a nation that has more 
automobiles, more telephones, more 
bathrooms, more money, and more time 
for leisure than has any other country. 
Those who uttered them are either un- 
aware of or prefer to ignore the sorry 
plight and dismal outlook of the average 
resident in the lands that have complete 
or partial state control of industries and 
services. How can they brush aside the 
fact that the average Russian has to 
toil 30 days to earn enough to buy a 
pair of shoes, while the average American 
need put in only six hours to do that? 
Or that the average woman worker in all 
Europe labors twenty days to pay for a 
pair of nylon stockings that an American 
woman can earn in two or three hours? 

Writing in the July issue of Harper’s 
Magazine, H. Gordon Hayes points out 
that 70 percent of American boys and 
girls go to high school, and in som: states 
the percentage is 85 or 90. He cites a 
Harvard University report showing that 
from 1870 to 1940 the university popu- 
la ion increased fortyfold, while the 
population as a whole only trebled. He 
also notes that, whereas 85 percent of 
our people were required to grow food 
and to manufacture textiles in 1800, 
only 15 percent are now so engaged. He 
predicts that there will be a further re- 
duction to 10 or even 5 percent. Another 
pertinent observation is that between 
1899 and 1939 the man-hours needed for 
a unit of production in the fields of min- 
ing, manufacturing, and agriculture 
dropped from 100 to 35. 

All these advances are attributed to 
the introduction of mechanical methods 
and the organization of production on 
a quantity basis. Responsible for them 
are the scientific discoveries and tech- 
nological improvements originated by a 
relatively few researchers who are sup- 
ported by the profits of our capitalistic 
system. Contrast what would have been 
the result had all goods been divided 
equally among the people from-_the.time 
our nation was founded. No one would 
have had any leisure, and there would 
have been no progress. Mr. Hayes says 
we would all probably still be living in 
tepees. 


IN PRAISE OF VETERANS 
E HEAR much about veterans 
these days. Men who have -vot- 

ed for but one president, if any, are called 

veterans, and rightly so, because they 
served their country in time of war. 

They are one kind of veteran, but not the 

sort we are thinking about. 

The dictionary says a veteran is one 
who has grown old in service. He is an 
old stager, an experienced person, an 
expert, and one who is proficient. Quali- 
fying under these definitions are the 
many men who have spent most of their 
lives in industrial plants, or in any of the 
trades or other fields of useful occupa- 
tion. Many companies retire men when 
they reach a certain age, and this is 
probably good for society because it 
gives younger men a chance to progress 
and puts them in responsible posts while 
they have the vigor that is required to 
carry heavy loads. In other concerns, 
men continue to carry on until they can 
no longer do so. Most of them remain in 
harness because they like their work and 
are permitted to stay because their em- 
ployers have confidence in their ability. 
Time may have slowed them down a bit, 
but they have the know-how that makes 
them valuable to have around. 

There has recently come to our atten- 
tion a letter that a high railroad official 
wrote to a retired locomotive engineer 
on his line who had just been made 
president of the road’s veterans’ as- 
sociation. The letter is 23 years old, but 
it pays a tribute to veterans and what 
they stand for that seems to us to carry 
a worthwhile message in this age when 
many young men are undecided whether 
it pays to work hard at something and 
learn their jobs through and through. 
The man who wrote the letter was W. 
G. Van de Water, then secretary-treas- 
urer of the Delaware, Lackawanna & 
Western Railroad, and he addressed it 
to John Draney who had his hand on the 


throttle of a locomotive years before ~ 


most World War II veterans were born 
and who could still take a train out and 
bring it back if called upon to do so. 
Here is Mr. Van de Water’s appraisal 
of veterans: 

“*T feel that one of the highest honors 
that can come to anybody is to be known 
as a ‘bona fide’ veteran. Most any man, 
if he wants, can become a member of a 
fraternal organization, and sometimes if 
he tries real hard he can be a skunk or 
any other animal or bird, but to be a 
veteran one has to have earned it 
through loyalty and devotion and by 
having qualities not possessed by every- 
body. Then a man, after the lapse of 
years that it takes to qualify for such a 
title, has proved that he is better than 
the average; because, through all the 
changes that come in departments and 
various occupations, a man, to hold on 
and make good, must have something in 
him worth while.” 
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Because zinc was rela- 


Zine Die_ tively plentiful during 
Casting in the war, Germany used 
Germany its alloys as substitutes 


for brass and, to a lesser 
extent, for aluminum and lead, according 
to a British technical report on the 
practices of 72 German firms. A chapter 
on the zinc-alloy die-casting industry 
contains a description of a novel vertical 
casting machine into which molten metal 
is injected by air pressure from a cast- 
iron bottle. The machine makes castings 
weighing up to 174 pounds and has a 
24-inch-square die platen. 


* * * 


With the purpose of deter- 


Coke mining whether western bitu- 

from minous coals can be proc- 

Pellets essed so that they will make 
satisfactory blast-furnace 


coke, the University of Utah is expe:i- 
menting with briquettes produced by 
compressing a mixture of powdared coal 
and pitch into pillow-shaped pellets 
about 2 inches square. The briquettes 
are being converted into coke, which 
will be tested to learr if it can withstand 
the weight and heat to which it is sub- 
jected in a blast furnace. Cok: made 
directly from most western bituminous 
coals lacks the necessary strength to 
support the load put on it and to main- 
tain open spaces through which the 
stack gases can permeate tc do their re- 
ducing work. If the tests are successful, 
steel production in the area west of the 
Mississippi River will get a material 
boost. Utah, Colorado, and Wyoming 
have about 35 percent of the nation’s 
bituminous-coal reserves and 17 percent 
of the world supply, but little of it is 
suitable for making coke in the usual 
manner. James H. Hamilton, who is 
directing the current experiments, thinks 
that the method being tried also has 
possibilities with respect to treating 
powdered ores of zinc, iron, and phos- 
phate so that they can be smelted more 
economically than at present. 


x * 


The first printed account 


Some of power-drawn scrapers 
“‘Slusher” that are used for moving 
History ore or waste rock in 


mines dealt with tunnel- 
ing operations in 1898 at the Bunker 
Hill & Sullivan Mining Company work- 
ings near Kellogg, Idaho. The descrip- 
tion, written by U. B. Hough, appeared 
in two trade publications in 1901. This 
information is contained in a bulletin, 
A Study of Mine Scraper Buckets and 
Their Efficiency, published as Vol. 17, 
No. 2 of “Technical Series”” by the Uni- 





This and That 


versity of Missouri School of Mines and 
Metallurgy at Rolla, Mo. 

In this initial application, a scraper of 
the type then commonly drawn by horses 
in making surface excavations was pulled 
up a loading ramp by a small air hoist 
and its contents dumped into a track 
car. The scraper was hauled back to the 
muck pile by hand. Five men were re- 
quired for the operation, three of them 
for loading and handling the scraper. 
The rate of loading ranged from 4 to 5.5 
tons per hour. That same year a slip 
scraper, drawn by a small air hoist that 
had been used for moving mine timbers, 
was utilized at the Badger Mine in 
Wisconsin to fill square-set stopes with 
waste. 

During the first years of the present 
century, J. George Leyner of Denver, 
Colo., developed a portable air hoist 
that was intended primarily for mine- 
scraping service. As there was little 
immediate demand for it, however, he 




















*““Will you open the second drawer 


for me?”’ 





filed his plans away. Eventually they 
became the basis for the “‘ Little Tugger”’ 
that was introduced in 1912 by Inger- 
soll-Rand Company after it had pur- 
chased the Leyner patents. The original 
“Little Tugger” was a single-drum, 
2'4%-hp. hoist. It could pull a loaded 
scraper forward, but the latter had to be 
returned to the loading face or dragged 
over the muck pile by manpower. This 
was tiring work, and several men had 
to be assigned to it, not only making 
it expensive as compared with the cur- 
rent practice of moving the scraper both 
ways by power but also limiting the 
effective scraping distance to around 50 
feet. The scraper held about 3 cubic feet 
of muck, and sometimes pushed as 


much as 2 more cubic feet ahead oft 
The hoist exerted a pull of 800-10) 
pounds and had a rope speed of 80. 
feet per minute. By changing worke, 
frequently, it was possible to load any. 
where from 10 to 14 tons an hour wit) 
this outfit. 

Scraper loading increased markedly 
during World War I, when there was, 
great demand for metals. It wag jp 
troduced in the Lake Superior iron anj 
copper mines around 1915 and was trig) 
out in the Tri-State zinc and lead dis. 
trict in 1919. While fighting was goin 
on its use was promoted by the ma 
power shortage, and during the postway 
period its application was favored he. 
cause low prices of metals forced mine 
managements to seek ways of cuttin 
production costs. Many operators » 
dopted slushing during the interval from 
1923 to 1929, but the practice wasno 
generally accepted in the Tri-State ary 
until 1936. 

In recent years the trend has contin. 
ued, and the advantages of mechanic 
scraper loading and transport hay 
steadily multiplied as larger and mon 
efficient equipment has been developed, 
Scraper hoists are now available ina 
wide range of sizes, and 2- and 3-drum 
types are common. They will pulls 
loaded scraper at speeds up to 450 feet 
per minute, and return it empty to th 
loading point at up to 600 feet per 
minute. Nearly all of them are powere 
either by compressed air or electricity. 


x *« * 


Goodyear Tire & Rubber 
Company is producing 
new line of automobik 
tires, called the Supe 
Cushion, that requires 4 
percent less air pressure than curtett 
standard models. The reduction is 4% 
6 pounds, according to the size of th 
tire. In addition, the tire itself is softe 
and more flexible than the convention 
type. These two factors, it is claimed, 
make for easier riding, even to the poill 
of “smoothing out” railroad crossing 
and road expansion joints. 

Most of the small automobiles on tt 
highways today take a tire 6.001 
in size. The comparable size in the ne¥ 
line is 6.70-15. It is therefore not suit 
able for cars produced before 1947, bul 
is standard equipment on new 
of several makes of automobiles. Bé 
cause of the design of its slotted treat, 
and the fact that reduced air pressult 
permits the tread to flatten and oF 
tact the road surface throughout its ful 
width, the Super Cushion is declared 
give better traction and to have me 
skid resistance than the tires heretofdt 
obtainable. ¥ 


New Tires 
Use Lower 
Pressures 
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ILLS for sink-and-float ore separa- 

tion that come in knockdown form 
ready for use after assembly by bolting 
are an innovation in the metallurgical- 
equipment field. Designed by the West- 
ern-Knapp Engineering Company, divi- 
sion of the Western Machinery Com- 
pany, the plant, which is being offered 
under the name of Mobil-Mill, is deliv- 
ered in packages containing structural 
parts, foundations, flooring, handrails, 
piping and wiring cut to proper length, 
together with all the machinery of stand- 
ard type required in the heavy-media 
separation of ore. The latter consists of 
a separatory cone, a vibrating screen 
partitioned lengthwise for both the sink- 
and float-product washing operations, a 
steel screen hopper including an ad- 
justable diverting plate for media-return 
control, a submerged belt-type magnetic 


Flotation Plant in Packaged Units for Assembly 


separator, a densifier with lifting device, 
a media circulating pump, a cleaned- 
media pump, an air compressor and re- 
ceiver, a motor-generator set, and an 
electrical control panel wired to protect 
the direction of the plant flow by an 
interlocking sequence system. 

The prefabricated mill is at present 
being built in two sizes. One is equipped 
with a 5-foot-diameter separatory cone 
and the other with a 7-foot cone treating, 
respectively, from 5 to 15 tons and from 
15 to 25 tons of feed per hour, capacities 
depending upon the character and the 
kind of material being handled. The 
small unit requires an initial charge of 
12 to 13 tons of ferrosilicon when the 
gravity is not to exceed 3.0 and a charge 
of 8 to 9 tons of magnetite when the 
gravity is to be not more than 1.8. The 
larger plant, under similar conditions, 


calls for 25-27 tons of ferrosilicon and ., 


16-18 tons of magnetite. 

Because of its diversity of application, 
the Mobil-Mill is attracting considerable 
attention in the mining field. According 
to the manufacturer, it may be used for 
research, development, and as a pilot- 
plant upon which to base the size of a 
mill for full-scale operations; as a means 
of producing a shipping-grade ore while 
proving an ore body; and for treating 
material in old dumps. It may also be 
set up in existing plants to serve as a 
preconcentrator to eliminate valueless 
content in the feed—to even the grade 
of the concentrator feed. However, the 
principal purpose for which the packaged 
plant is designed is that of a complete 
heavy-media separator to be used either 
singly or in units, depending upon ton- 
nage to be handled. 


Electronic Sealing of Thermoplastic¢s 


LECTRONIC sealing or welding of 

thermoplastics is the latest advance 
in the fabrication of raincoats, shower 
curtains, garment bags, food protectors, 
handbags, and innumerable other ar- 
ticles made of vinylite, Koroseal, Velon 
Geon, and other synthetic materials of 
the same order. It has taken the place of 
stitching or sewing, with its unavoidable 
perforations and consequent weakening 
of the fabric., By the new method, films 
or sheets of ‘these plastics are heated 
while held in position under pressure, 
causing them to flow together and to 
produce an air- and water-tight seam 
that is said to be stronger than the mate- 
tial itself. 

The basic equipment used is a Ther- 
matron, a portable machine developed 
by Radio Receptor Company, Inc., that 
converts 60-cycle alternating current 
into radio frequencies. Standard units 
are designed to operate at about 27 
megacycles (27,000,000 cycles per sec- 
ond) and have a power output ranging 
from 1 to 5 kw. One kilowatt-hour of 
electrical energy is equivalent to 3413 
Btu’s, and the total thermal units re- 
quired depends upon the specific weight 
of the plastic being bonded and the 
temperature rise desired within a given 
period. 

In addition to electronic welding, the 
Thermatron has many other applica- 
tions such as preheating preforms (pow- 
dered plastics compressed into tablets, 
cubes, etc.), processing natural and syn- 
thetic rubber, curing resin adhesives, 
molding, drying, and sterilizing. For 
Work of this kind models up to 15 kw. 
are built and are supplemented by an 
electrode cage or oven, whereas sealing, 
With which we are at present concerned, 
calls for the services of a press. 

2 The press is of the open-jaw type and 
Operated by a pneumatic cylinder sup- 
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plied with air by a 34-hp. compressor, 
the volume used varying with the job 
and ranging from 5 to 100 psi. The up- 
per and movable platen is designed to 
receive detachable “‘hot’’ electrodes of 
different shapes in conformity with the 
article being welded and is controlled 
by a hand or foot valve. The lower 
“‘srounded”’ electrode is_ stationary. 
With the edges of the thermoplastic 
sheets held together under pressure be- 
tween the electrodes, the latter, in 
combination with the material, acts as 
a condenser. And as the plastic is the 
dielectric medium, it is heated through- 
out as soon as radio-frequency power is 
applied, causing it to flow together. This 
takes place in a matter of seconds, it is 
claimed. 

In the manufacture of handbags or 
small items, the pieces are joined by 
what the company calls a “one-shot 
operation,’”’ while long seams in rain- 
coats, shower curtains, garment bags, 
and the like necessitate several down- 
strokes of the cylinder piston as the 
work moves along. It is largely a prob- 
lem of material handling, but lengths 
up to 72 inches have been sealed by the 


THE WELDMASTER 
Equipped with an air-operated press for 
“heat sealing’ thermoplastics, this 
2\Y4-kw. Thermatron has an output of 
8550 Btu's per hour and can either 
bond two pieces of vinylite 5 square 
inches in size and 0.004 inch thick or 
make a !/-inch seam 20 inches long in 
approximately four seconds. The press 
has an 8-inch stroke and can also be 
mounted on a l1- or 5-kw. unit. By the 
application of radio-frequency power, 
the latter Thermatron generates suf- 
ficient heat to weld two 0.008-inch ther- 
moplastic films 16 square inches in a- 
rea at one downstroke of the piston. 
Work of different shapes can be han- 
dled by interchangeable upper plates, 
dies, and slotted bar electrodes. 


electronic process on a production basis. 
Dissimilar materials can be dealt with 
in the same way. For example, a bond 
can be effected between vinyl and cot- 
ton, rayon, paper, or cardboard, pro- 
vided the nonplastic is porous or closely 


woven. 
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For shops that require die castings but 
not enough to warrant a regular die- 
casting department, the Cox Hot-Shot 
machine may be a solution of the prob- 
lem. It is described as a unit of medium 
size that needs no trained men to operate 
it, and it is ready for work when com- 
pressed-air, gas, and electric connections 
have been made. In the right-hand end 
of the housing is a gas-fired furnace or 
pot holding 300 pounds of zinc alloy, 
which is injécted into dies by a pneu- 
matic cylinder set at an angle. Another 
air cylinder at the opposite end of the 
machine opens and closes the dies 
through a toggle linkage. A removable 
bar facilitates die loading, and working 
parts are readily accessible for inspec- 
tion and maintenance. Standard equip- 
ment includes blow torches for pre- 


Industrial Notes 


heating gooseneck and nozzle, a pyrom- 
eter, thermocouple, venturi-type gas 
burner, and Zerk fittings that permit 
all bearing faces to be lubricated. Max- 
imum die capacity is 1% pounds of metal, 
and machine is rated at a maximum of 
720 shots an hour. 


Ford Motor Company is putting out a 
gadget labeled Emergency Tire and Fire 
Unit. It’s a small cylinder charged with 
10 ounces of carbon dioxide under pres- 
sure, enough, it is said, to extinguish an 
oil or gas fire or to inflate three tires of 
average size. Spent cylinders are ex- 
changed by Ford for loaded ones. 





Nylon as a material for safety-valve 
seats is an innovation and is claimed by 
Manning, Maxwell & Moore, Inc., to be 
the only one among the hundreds tested 
so far to possess all the requirements of 
wear resistance, hardness, and flexibility. 
That company is offering a pop valve 
with a Nylon disk for air compressors 
and receivers, gas lines, tanks, etc., and 
reports that the new material does not 
flow or creep under spring compression, 
does not stick or weld itself to the seat, 
is just flexible enough to conform exactly 
to the seat, and recovers with sufficient 
rapidity to seal off the slightest gas leak- 
age after a valve pops. The new valve— 








BUREAU OF RECLAMATION PHOTO 


CASTING HUGE CONCRETE SIPHON 
Building 27-foot water conduit for Columbia Basin Project in Washington State. 
Picture show a section of the 2-foot-thick shell, with inside and outside forms for 
concrete placing. The outer one has been shoved ahead for another pour around 
the steel reinforcing hoops, while the inner one is still where it was for the pre- 


ceding pour. Compressed air is used to operate the hydraulic units on these forms. 





gant 
Type 1664—-works against a bronze the 
has an over-all height of 2% inches, anj § cen’ 
is suitable for any set pressure up to anj § on 1 


including 250 psi. It comes in standayj 
sizes with NPT male inlet connection, 
of 4%, 4%, %, and 4 inch. 














Designed to measure tension or for 
in limited spaces found in many typegof 
mechanical assemblies, a miniature dy. 
namometer has been developed by W.¢ 
Dillon & Company. Said to be the smal}. 
est of its kind, the instrument has a cag 
diameter of 3 inches and weighs 1 pounj 
complete. Components are die-cast of 


Zamac No. 3 alloy, and the case is fitted 
with an unbreakable lucite crystal. The 
dynamometer is available in 100-, 250, 
and 500-pound capacities. The company 
also makes a larger model for measuring 
forces up to 20,000 pounds. 





By making nails of aluminum, or of 
some other weather-resistant metal, and ( 
by fitting each with a neoprene washer, B an 
industry has found a way to prevent § fe 
leakage around the holes of nails driven § ma 
to retain metal roofing or siding material. F yy, 
Corrosion resulting from electrolysis B § po 
also retarded. One company has d@ § wo 
veloped a machine that slips the washers 
on nails at the rate of 120 per minute. 





For stamping metals, plastics, wood, 
and other materials by hand, The 
Acromark Company has redesigned its | 
Hercules Holder carrying interchange 
able type. The latter has a larger fillet 
at the step, and the new heat-treated 
tool-steel insert permanently mounted 
in the holder body cushions the type 0 
minimize breakage. Type sizes range 
from '!42 to % inch, and for each that 
is a properly proportioned holder 
provide a well-balanced tool. 





Decks of colored plastic are to be# 


ail 
feature of the Mauretania and are said 9 f 
to have a number of advantages over th op 
familiar wooden planking. The material 2 
is fireproof, does not absorb oil or grease m: 
and is resistant to extreme heat or cold, B gy 
aside from being easily washable ar 
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thus eliminating that back-breaking job 
of holystoning—scrubbing with soft 

me. The idea was conceived on 
the Clyde—one of Britain’s shipyard 
centers—and was first tried with success 
on the Blackburn, a naval vessel. 





For use in one of Europe’s rehabili- 
tated mines, Raybestos-Manhattan, 
Inc., is manufacturing what is claimed to 
be the world’s largest brake lining. A 
single piece is 30 inches long, 24 inches 
wide, 5 inches thick, and weighs nearly 
300 pounds. To accommodate these big 
blocks, the company designed and built 
an extension on the boring-mill table 
used during the finishing operation. The 
hoist for which the lining is intended has 
99-foot-diameter brake drums and serves 
a shaft that requires larger and more 
powerful equipment because of the in- 


. greasing depth of the workings. 





Campbell-Hausfeld Company has ac- 
quired and redesigned the Metal Spe- 
cialties Manufacturing Company’s line 
of spray guns for cleaning and painting 
surfaces. Model 99-B, for example, is 
available with an attached quart fluid 
container or with a larger hose-connected 
tank. Air at from 25 to 50 psi. is used to 
operate the gun, and interchangeable 
tips and caps permit the application of 
paint, lacquer, or enamel in round or 
fan-spray pattern. The distinctive fea- 
ture of the sprayer is that air will con- 
tinue to flow through it whether the 
fluid-control trigger is turned on or off, 
thus preventing clogging and enabling 
the worker to blow dust and dirt from 
surfaces before coating them. 





Complete with a foot-control valve 
and 5 feet of 4-inch hose, Production 
Devices Incorporated is offering a pneu- 
matic vise under the name of Airlox, 
Model X. The whole kit weighs 24 
pounds, and the vise is said to hold the 
work with five times the pressure of the 





air applied. Maximum air-line pressure 
for which it is designed is 100 psi. Jaw 
opening is adjustable from \% inch to 
2.inches, and base of vise is keyed and 
machined for accurate lock-up. Kit is 
suitable for light press work, drilling, 
and assembling. 
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Copyright 1947, by Victaulic Co. of America 





“VIG™ VIGTAULIC SAYS... 


"On Piping Installations. ..We’ll 








“Before you install any piping system, remember this: 
to save money and man-hours...use Victaulic Couplings! 

“Because the easy ‘two-bolt way’ of locking Victaulic 
Couplings gives you speed and ease of assembly — or 
salvage. There’s no guesswork, no marking of pipe, nc 
special skill or training needed — just ‘button up’ two 
half-housings with a speed socket wrench and you’ve got 
a flexible pipeline with a union at every joint! 

“In Victaulic-coupled pipelines contraction-expansion 
is taken care of automatically ...and any pipe length. 
valve or fitting can be removed for repairs without back- 
ing off adjoining sections. 

“So—not only are Victaulic Couplings your answer 
for low-cost installations. They’re also your answer for 
low-cost maintenance! 

“And for full economy in your pipeline, be sure to use 
Victaulic Full-Flow Elbows, Tees and other Fittings. 
They increase pipeline output...at lower pumping costs!” 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
. Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 

For export outside U. S. and Canada: PIPECO Couplings and Fittings: 

Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 


SELF-ALIGNING PIPE COUPLINGS 
Have you considered Victaulic 
for your piping requirements? 

Sizes — 34” through 60° 


EFFICIENT FULL-FLOW FITTINGS 
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Save You Money and Man-Hours!” 
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CLUTCH PROBLEMS SOLVED HERE! 


Through this entrance come many and diverse 
inquiries for clutches to meet special operat- 


ing conditions. 


Our engineering staff devotes its entire 
time to designing and perfecting clutches for 


jobs where stock clutches are not applicable. 


At present we are in production on clutches 
designed to meet the particular requirements 
of air compressors, power shovels, railroad 


car lighting generators, machine tools, power 


presses and brakes, starting engines, and 


other equipment. 


The Industrial Clutch plant is equipped 
with modern precision machines for produc- 
ing special type clutches in any quantity re- 


quired, small or large. 


We welcome inquiries concerning your 
clutch problems and are in a position to give 
prompt service and deliveries on clutches de- 


signed to meet your requirements. 


INDUSTRIAL CLUTCH CORPORATION 
Waukesha Wisconsin 


CoMPRESSED AIR MAGAZ 











